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THE  ANCIENT  KINGDOM  OF  KONGO  *  :  ITS  PRESENT  POSITION 
AND  POSSIBILITIES,  t 

By  the  Rev.  THOMAS  LEWIS. 

It  is  a  matter  of  genuine  regret  that  a  subject  so  full  of  interest  and 
importance  is  not  in  the  hands  of  a  man  who  can  do  it  justice,  and  bring 
with  him  more  experience  and  authority  in  matters  geographical  than 
I  possess.  It  has  been  my  privilege  to  labour  in  Africa  under  the 
auspices  of  the  Baptist  Missionary  Society  for  nineteen  years,  fifteen  of 
which  have  been  spent  in  Portuguese  Congo,  and  for  the  most  part  at 
San  Salvador. 

My  journeys  in  Kongo  and  Zomboland  have  been  made  wholly  with 
a  view  of  facilitating  and  extending  the  work  of  our  society,  and  of 
studying  the  ciistoms  and  habits  of  the  people.  But  whatever  qualifica¬ 
tions  I  lack  as  a  geographer,  I  claim  to  be  a  sincere  devotee  of  the 
science,  and  an  enthusiast  in  the  work  of  opening  up  the  Dark  Continent 
to  the  light  and  blessing  of  civilization. 

It  is  a  remarkable  fact  that  the  northern  portion  of  the  province  of 
Angola  is  the  least  known  of  all  the  districts  in  this  part  of  Africa, 
notwithstanding  its  proximity  to  the  sea-coast,  and  its  being  the  first 
discovered  by  the  early  Portuguese  travellers,  and  the  country  covered 
by  the  ancient  kingdom  of  Kongo.  We  owe  the  very  name  of  “  Congo  ” 
to  this  old  kingdom,  for  according  to  native  usage  the  name  applies 
only  to  the  district  around  San  Salvador,  the  native  name  for  which  is 
“  Ekongo,”  and  the  natives  know  no  other.  The  Congo  river  is  gene¬ 
rally  called  Nzadi,  or  Nzari,  which  means  “  the  river,”  and  is  corrupted 

*  The  form  ‘‘  Kongo  ”  is  adopted  in  this  paper  when  it  applies  to  the  Ancient  King¬ 
dom.  from  which  the  name  is  derived,  and  “Congo”  in  its  modern  use  as  referring  to 
tlie  river  or  State  territory, 
t  Map,  p.  668. 

No.  V.— Mat,  1902.]  2  o 


542 


THE  ANCIENT  KINGDOM  OF  KONGO: 


by  the  Portuguese  into  Zaire,  but  when  the  people  wish  to  distinguish 
it  from  other  rivers,  it  is  called  Mvanza.  Owing,  perhaps,  to  the 
prominence  given  to  the  Kongo  kings  and  court  in  the  records  of  the 
Portuguese  navigators  and  explorers  of  those  days,  the  name  has  been 
applied  in  modern  times  not  only  to  the  ancient  Kongo  country,  but  to 
the  Mwanza  river,  and  to  the  vast  region  on  both  its  banks  reaching 
right  away  to  the  furthest  limits  of  the  Congo  State.  But  while 
those  vast  regions  are  being  rapidly  opened  up  to  the  influx  of  commerce 
and  civilization,  this  land,  so  rich  in  history  and  interest,  has  been  passed 
by  and  to  a  great  extent  forgotten.  What  is  known  to-day  of  the 
ancient  provinces  of  the  kingdom  of  Kongo— Sonyo,  Mbembe,  Mbamba, 
Nsundi,  Mpangu,  and  Mbata  ?  Even  Sonyo,  situated  nearest  to  the 
coast  towards  the  mouth  of  the  river,  is  practically  a  terra  incognita 
to-day.  Very  little  is  known  of  this  northern  district  lying  between 
the  river  Congo  and  the  Kwangu ;  even  the  delimitation  of  the  boundary 
between  the  State  and  Portuguese  territory  has  not  yet  been  carried  out. 

We  first  became  acquainted  with  this  marvellous  country  in  the 
story  of  the  voyages  of  Diogo  Cam,  who,  on  reaching  the  mouth  of  the 
river  in  the  year  1482,  learnt  from  the  natives  who  boarded  his  vessel 
that  “  far  in  the  interior  there  lived  a  powerful  king.”  He  thereupon 
despatched  to  this  king  “  some  Christian  negroes  as  his  ambassadors,” 
to  assure  him  of  the  friendly  intentions  of  his  visitors  from  Portugal, 
and  of  their  desire  to  trade.  Thus  was  efiected  the  first  discovery  of 
a  wonderful  j  eople  and  a  powerful  African  monarch. 

Battell,  Duarte  Lopez,  Cavazzi,  and  others  have  left  us  truly 
wonderful  descriptions  of  the  kingdoms  of  Kongo  and  Angola  as  they 
were,  or  supposed  to  be,  in  the  fifteenth  and  sixteenth  centuries.  And, 
making  due  allowance  for  a  vivid  imagination  in  matters  of  detail,  we 
are  compelled  to  recognize  the  royal  service  which  these  early  travellers 
rendered  to  the  cause  of  what  may  be  termed  “  unscientific  geography.’’ 
In  those  palmy  days  of  the  Spanish  and  Portuguese  nations,  there  is  no 
doubt  but  that  a  certain  amount  of  civilization  was  introduced  into  the 
country.  The  whites  who  were  sent  out  from  Portugal  established 
themselves  at  several  points  on  the  south  bank  of  the  river,  and  with 
commendable  skill  and  perseverance  built  houses,  fortresses,  and  churches, 
the  ruins  of  which  are  still  to  be  seen  at  Sonyo  near  the  mouth,  at 
Mbembe  in  the  interior  behind  Ainbrizette,  and  notably  at  San  Salvador, 
the  capital  of  the  ancient  kingdom.  This  last  is  beyond  doubt  the 
most  important,  and  is  full  of  historical  interest.  We  read  of  a  mighty 
monarch  who  ruled  over  a  vast  region,  with  a  host  of  princes  governing 
dependent  provinces.  The  pomp  and  glory  of  this  brilliant  court  are 
startling  in  the  extreme,  and  one  gasps  for  breath  at  reading  of  the 
rapidity  with  which  the  king  and  nobles  of  a  hitherto  heathen  and 
pagan  country  put  on  the  garb  of  our  European  civilization  and  espoused 
the  Christian  religion.  For  in  the  year  1401  many  priests  arrived  from 


and  third  were  dedicated  to  the  Virgin  Mary  and  St.  James,  ii 
tion  of  their  miraculous  intervention  on  behalf  of  the  people  a< 
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l*oint  in  one  of  their  battles.  Those  were  not,  however,  tlie  first,  for  a 
ehurch  was  erected  when  the  first  (’hristian  king,  Don  Joau,  made  a 
vow  of  fidelity  to  God,  and  planted  a  large  wooden  cross  in  an  open 
space  in  the  town  as  a  witness ;  afterwards  he  commanded  that  a  church 
be  erected  on  the  spot,  to  be  flailed  the  Church  of  the  Holy  Cross.  In 
all  eleven  churches  are  spoken  of  as  having  been  built  here,  but  it  is 
almost  certain  that  they  diil  not  co-exist.  Old  buildings  were  destroyed 
and  rebuilt ;  these  were  rededicated  to  some  other  saint  according  to  the 
tastes  of  the  priests  there  at  the  time,  and  hence  the  confusion.  \Ve 
are  assured,  for  example,  that  one  night  the  devil  came  and  carrie>l 
away  the  roof  of  the  church  of  Santa  Cruz,  and  the  Yakkas  from  the 
Kwangu,  who  seem  to  have  been  in  league  with  his  majesty  of  the  lower 
regions,  followed  hard  after,  and  completed  the  destruction  of  both  church 
and  city. 

When  the  Kongos,  after  a  short  period,  reoccupiod  their  capital  with 
the  help  of  Portuguese  traders  and  priests,  they  directed  their  attention 
to  the  fortification  of  the  city,  and  surrounded  it  with  massive  stone 
walls.  They  also  constructed  inner  walls  around  the  king’s  palace  and 
the  dwellings  of  the  nobles ;  also  one  surrounding  the  European  quarters. 
Pigafetta  speaks  of  these  walls,  and  his  description  of  them  is  one  of 
the  few  things  that  can  be  relied  on  in  his  highly  embellished  book 
of  romances. 

There  may  arise  at  some  future  time  some  sceptical  and  unbelieving 
spirits,  who,  unable  to  discover  any  traces  of  these  walls,  will  ridicule 
the  idea  that  they  ever  existed.  The  Government  authorities  and  the 
Homan  Catholic  Mission  at  San  Salvador  have  no  veneration  for  these 
relics  of  a  glorious  past.  The  city  walls  have  been  demolished,  and  the 
stones  from  the  foundations  have  been  requisitioned  for  modern  Govern¬ 
ment  buildings.  Our  own  mission  has  assisted  in  these  acts  of  vandalism  ; 
but  we  protected  the  last  piece  of  stone  wall  near  the  cathedral  ruins 
— probably  a  portion  of  the  monastery  where  the  priests  dwelt — until 
it  became  dangerous  to  life.  Three  years  ago  wo  were  reluctantly 
compelled  to  ptill  it  down,  and  the  stones  were  used  to  erect  a  modern 
church  large  enough  to  accommodate  900  worshippers.  Alx)ut  the 
same  time  the  priests  and  Government  officials  made  a  futile  attemj»t 
to  restore  the  old  cathedral.  They  pulled  down  the  walls  of  the  main 
building,  and  the  side  chapel  dedicated  to  “  Our  Lady,”  with  the 
intention  of  erecting  a  practically  new  church,  but  preserving  the  main 
arch  of  the  chancel  and  the  eastern  end  which  contained  the  old  and 
massive  stone  altar.  They  carried  the  walls  up  nearly  to  the  square, 
when  suddenly  the  whole  structure  collapsed.  It  was  not  the  devil 
this  time,  but  a  heavy  storm  during  the  night,  which  caused  the  fall. 
The  new  building  was  not  laid  on  the  original  foundations,  and  a 
rotten  foundation  on  the  graves  of  generations  of  African  royalty  was 
not  sufficiently  strong  to  bear  the  weight  of  a  modern  church.  This 
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made,  and  an  abundant  supply  of  limestone  was  obtained  from  the 
quarries  a  few  miles  away.  The  amount  of  labour  represented  by 
these  ruins  must  have  been  enormous,  but  we  must  remember  that  the 
work  was  done  in  “the  golden  days  of  slavery,”  and  Kongo  at  that 
time  was  the  great  centre  of  the  trade.  The  population  of  the  capital 
then  is  given  at  100,000;  to-day  it  does  not  exceed 

Time  changes  everything,  and  to  those  of  us  who  have  laboured  so 
much  in  trying  to  find  giH»d  building-stone  wherewith  to  build  our 
hduses,  it  is  most  tantalising  to  read  the  fine  description  of  the  rocks 
of  San  Salvador  given  by  Pigafetta.  He  says — 

“  The  mountains  of  Congo  furnish  quarries  of  various  valuable 
stones,  from  which  might  be  cut  columns,  architraves,  l>ases,  and  other 


accounts  for  the  present  condition  of  these  once  picturesque  ruins,  and 
it  must  be  confessed  that  they  have  lost  the  greater  part  of  their 
interest  to  us.  The  arch,  however,  is  still  left  us,  standing  firmly 
among  the  debris,  and  is  about  the  only  thing  left  to  mark  the  civiliza¬ 
tion  of  three  centuries  ago. 

The  massive  walls  and  churches  were  built  of  the  ironstone  so 
plentiful  on  the  plateau  on  which  San  Salvador  is  situated.  Some  huge 
blocks  of  this  stone  were  used  in  the  foundations  and  for  the  doorways 
and  arches  of  the  churches.  The  walls  had  thin  layers  of  limestones 
used  as  “headers”  to  bind  them  together.  A"ery  excellent  mortar  was 
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large  blocks,  for  building  anything  that  was  required.  Indeed,  it 
is  said  some  masses  are  of  such  enormous  size,  that  a  whole  church 
might  be  cut  out  of  a  single  piece  of  the  stone,  like  that  which  forms 
the  obelisk  now  standing  before  la  Porta  del  Popolo.  Besides  these, 
there  are  the  mountains  producing  porphyry,  jasper,  and  white  and 
coloured  marbles,  which  in  Rome  are  known  as  Numidian,  African,  and 
Ethiopian  marbles,  some  columns  of  which  are  in  the  Gregorian  Chapel. 
Other  marbles  are  found  here,  and  amongst  them  very  fine  ones  inlaid 
with  jacinths,  which  are  gems,  and  form  veins  on  the  mother  stones, 
and  these,  when  separated  and  arranged  in  small  pieces,  can  be  formed 
so  as  to  look  like  pomegranates.  Columns,  obelisks,  and  such -like 
works  of  art  can  be  made  from  this  marble,  which  sparkles  as  if  studded 
with  beautiful  jewels.” 

Alas  for  the  deterioration  of  the  ages!  As  if  it  were  not  enough 
to  rob  us  of  the  pomp  and  pageantry  of  a  mighty  African  kingdom 
with  its  magnificent  civilization  and  religion,  we  are  left  to  wonder 
what  has  become  of  these  mountains  so  marvellously  rich  in  beautiful 
and  precious  stones.  Pity  they  did  not  use  this  Numidian  or  Ethio¬ 
pian  marble  in  the  construction  of  their  churches — or  at  least  in  that 
of  the  church  altars — instead  of  using  the  common  ironstone.  The 
fact  is,  these  mountains  of  porphyry,  jasper,  and  marble  are  purely  the 
product  of  unbridled  imagination. 

It  is  impossible,  with  materials  at  our  command,  to  say  how  long 
this  city  was  occupied  by  the  Portuguese.  When  the  “trade”  was 
firmly  established,  and  the  kings  and  nobles  of  Kongo  became  the 
active  agents  of  the  white  traders  and  faithful  vassals  of  the  King 
of  Portugal,  the  European  residents  could  withdraw  to  the  coast  at 
Loanda  and  Ambrizette,  paying  yearly  visits  during  the  dry  seasons 
to  San  Salvador  to  conduct  to  the  coast  the  accumulated  gangs  of 
slaves.  Sometimes,  however,  the  gangs  were  entrusted  to  the  care 
of  a  reliable  native.  I  knew  well  two  old  men  who  went  repeatedly  | 
for  this  purpose  to  Loanda.  They  counted  on  three  months  for  the  I 
return  journey,  and  many  gruesome  tales  they  had  to  relate.  They  | 
thought  that  they  were  in  the  service  of  Nemputu,  the  King  of  Por-  I 
tugall  The  companies  of  slaves  were  generally  accompanied  by  one  | 
or  more  priests,  who  received  slaves  from  the  natives  in  return  for  | 
baptizing  their  children  and  administering  spiritual  consolation  to  the  I 

nobles  of  the  land.  These  gangs  of  chained  slaves,  moving  ponderously  | 
along  on  their  way  to  the  coast,  have  left  behind  them  indelible  marks ;  I 
and  their  tracks  are  easily  recognized  by  the  names  of  towns  and  I 
villages  where  they  baited  or  encamped  for  the  night.  Such  names  | 
are  “Vunda,”  meaning  “rest,”  where  the  midday  halt  was  made, 
and  “  A'emadia,”  a  corruption  of  “  Ave  Maria,”  where  the  priests  and 
their  newly  made  converts  in  bond  chanted  their  vespers  and  rested  for 
the  night.  Kinganga,  again,  is  a  name  of  a  “  town  of  the  priests,”  and 


t  ■  II 


and  names  can  fill  a  savage  race  to  such  a  degree  of  unspeakable 
pride  and  personal  vanity.  It  is  considered  a  serious  breach  of  etiquette 
and  a  personal  insult  to  address  anybody  without  first  mentioning  his 
Santu  name,  and  elaborately  calling  him  Don  so-and-so. 

The  crucifix  is  another  relic  of  the  early  missionaries,  and  is  to  be 
found  often  among  the  many  fetishes  of  native  chiefs.  These  are 
generally  made  of  a  brass  figure  fixed  to  an  ebony  cross,  and  in  the 
Kongo  district  they  are  looked  upon  as  charms.  The  Christian  symbol 
or  meaning  is  entirely  lost,  and  they  are  besmeared  with  the  sacrificial 
blood  of  animals  at  the  hands  of  the  witch-doctors  in  the  same  manner 
as  all  their  other  charms.  In  Zombo,  however,  the  crucifix  is  a  symbol 
of  power  passed  down  from  one  chief  to  his  successor.  This  custom 
is  general.  Sometimes  it  is  a  sceptre,  as  in  the  case  of  the  kings  of 
Kongo,  sometimes  a  sword,  a  knife  or  any  trinket.  The  only  crucifix 


‘•ivory”  bocks  KEAR  SAN  SALVADOR. 


the  inhabitants  of  these  towns  consider  themselves  to  this  day  the 
property  of  the  Nganga,  or  the  Catholic  priest. 

We  have  all  through  Kongo  and  Zombo  a  distinct  connection  with 
the  past  in  the  Sautu  or  Christian  names  which  every  man  and  woman 
indiscriminately  adopts  in  addition  to  the  usual  native  name.  The 
early  priests  gave  their  converts  Christian  names,  and  the  titles  Don 
anil  Donna  were  prefixed  to  the  names  of  the  king,  queen,  and  princes. 
This  established  a  custom  which  delighted  the  heart  of  every  sav«ge, 
and  now  every  child  that  is  born  in  the  land  is  dubl)ed  Don  or  Donna 
something;  and  it  would  be  a  most  interesting  psycholigical  problem 
to  demonstrate  the  power  by  which  such  empty  and  self-assumed  titles 
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I  have  seeu  in  Zoinbo  belongs  to  a  chief  who  rejoices  in  the  name  of 
Nkila-nkosi  (the  Lion’s  tail),  whom  I  found  one  day  sitting  outside  his 
hut  polishing  it  with  a  piece  of  cloth  and  ashes.  I  was  at  once  deeply 
interested,  and  he  conversed  freely  with  me  about  it,  but  it  had  no 
supernatural  significance  to  him,  and  it  was  only  a  symbol  of  his 
chieftainship.  He  waxed  eloquent  at  my  asking  him  what  would 
happen  if  it  was  lost  or  stolen  from  him,  and  he  assured  me  that  he 
would  wage  war  with  any  offending  clan  who  attempted  such  a  thing. 
And  he  meant  it. 

No  doubt  the  crucifix  is  the  origin  of  the  multitudinous  crosso 
that  are  met  with  at  every  point.  Nearly  everybody  has  one  among 
his  fetishes,  and  sometimes  they  are  elaborately  carved.  The  traveller 
also  sees  arranged  on  the  w'alls  of  houses  of  chiefs  little  crosses  made 
of  folded  palm  leaves.  These  represent  presents  of  palm-wine  made 
by  visitors,  and  in  accordance  with  strict  etiquette,  a  leafy  cross  is 
inserted  at  the  side  of  the  stopper  of  each  calabash  or  demijohn  as  a 
sign  of  respect  to  the  recipient.  He  in  turn  displays  these  loving 
tokens  on  the  walls  of  his  hut  to  let  passers-by  know  what  an  im¬ 
portant  man  he  is.  And  there  is  often  a  keen  competition  among  rival 
chiefs  as  to  who  can  display  the  greatest  numbar.  So  it  has  come 
to  pass  that  the  most  holy  of  symbols  can  be  degraded  to  one  of  petty 
jealousies  and  debauchery. 

Speaking  of  crosses,  it  is  interesting  to  note  that  at  the  Eibokolo 
market-place,  in  the  Zombo  country,  there  is  a  huge  wooden  cross 
erected,  as  I  have  been  told,  to  commemorate  a  treaty  of  peace  made 
between  the  different  clans  of  the  district  when  they  agreed  to  make 
this  their  common  market,  and  their  cause  a  common  cause.  Hence, 
the  mere  existence  of  w'ooden  crosses  does  not  necessarily  mean  that 
they  mark  the  site  of  ancient  Catholic  missions. 

To  bring  our  story  down  to  modern  times,  it  is  necessary  to  say 
that  the  kingdom  many  times  in  its  history  had  to  pass  through  trying 
and  turbulent  seasons,  and  there  were  occasions  when  the  succession 
to  the  throne  was  not  an  easy  matter  to  settle.  The  practice  of 
polygamy  does  not  simplify  questions  of  royal  succession,  and  there  are 
always  those  conflicting  claims  of  various  clans  and  families  who  are 
ever  ready  to  fight  for  the  imaginary  glory  of  such  an  exalted  position 
as  is  only  offered  by  a  royal  throne  in  the  wilds  of  Africa. 

One  of  these  occasions  occurred  about  fifty  years  ago,  w'hen  three 
important  clans  gathered  their  forces  in  the  neighbourhood  of  San 
Salvador,  each  claiming  the  right  of  succession.  There  Avas  consider¬ 
able  fighting,  and  trade  was  impossible.  The  Portuguese  despatched 
a  force  into  the  interior  to  quell  the  disturbance.  They  espoused  the 
cause  of  the  Kivuzi  family,  but  not  until  there  was  much  bloodshed 
did  they  succeed  in  placing  Don  Pedro  on  the  coveted  throne.  Mbumba, 
one  of  the  rival  claimants,  was  appointed  to  the  nominal  position  of 
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prince,  uud  the  title  of  “  Notso  Principe  ”  was  conferred  upon  him. 
The  third  refused  to  acknowledge  the  new  rule,  and  until  his  death, 
three  years  ago,  he  declined  to  pay  homage  to  the  King  of  Kongo.  lie 
hated  the  Portuguese  with  a  perfect  hatred.  lJuring  the  Avar  a 
Portuguese  othcer  fell  into  his  hands,  and  Kiamvii  carried  away  the 
head  in  triumph  to  his  town,  only'  a  few  miles  away  across  the  river 
Luezi.  He  cut  out  his  heart,  which  he  triumphantly  ate  at  a  great 
fea^t  in  honour  of  the  occasion,  while  he  drank  his  palm-wine  out  of 
the  cranium  of  his  victim’s  skull.  This  spectral  ves.sel  was  constantly' 
brought  out  on  special  occasions  for  his  drinking-cup  when  he  wished 
to  display  his  prowess  in  war  and  his  hatred  of  the  Portuguese.  Since 
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his  death  this  relic  has  come  to  the  hand  of  Senhor  Faria  Leal,  the 
present  llesident  at  San  Salvador. 

During  this  short  occupation  the  Portuguese  built  a  fortress  covering 
a  little  under  an  acre  of  ground  on  a  projecting  point  on  the  eastern  end 
of  the  plateau.  This  stands  to-day,  but  is  of  no  special  interest  to  us. 

Such  is  the  past  record  of  a  kingdom  which  has  now  been  reduced 
to  all  but  an  empty  name,  for  the  present  king  of  Kongo  is  nothing 
more  than  an  ordinary  native  chief,  with  very  limited  powers,  even  over 
bis  own  people.  Nevertheless,  he  is  endowed  with  a  remarkable  amount 
of  self-importance  and  conceit,  imagining  himself  of  more  consequence 
than  the  Tsar  of  all  the  Kussias,  and  having  an  equal  only  in  the  King 
of  Portugal. 
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The  district  of  Kongo,  as  this  northern  portion  of  the  province  of 
Angola  is  oiBcially  known,  varies  considerably  in  different  parts  in 
respect  of  soil,  climate,  and  scenery.  A  distant  view  from  the  deck  of 
an  ocean  steamer  as  we  enter  the  mouth  of  the  river  affords  a  most 
pleasing  effect  of  a  combination  of  graceful  palms  and  tropical  verdure, 
and  the  eye  catches  with  delight  a  glimpse  of  the  green  grass  which 
clothes  the  distant  hills;  hut  as  we  steam  up  the  river  close  to  the 
banks  of  the  swampy  islands,  and  watch  the  muddy  water  oozing  out 
from  among  the  peculiarly  formed  roots  of  the  mangroves,  one’s  enthusiasm 
for  the  beautiful  is  very  considerably  modified.  When  about  60  miles 
from  the  mouth,  we  reach  Boma — the  capital  of  the  Congo  State — on 
the  north  bank,  where  there  is  quite  a  settlement  of  Europeans  of  all 
nations,  but  principally  Belgian  officers  of  the  State.  The  mangrove 
swamps  are  now  left  behind,  and  the  river  becomes  narrower,  with 
rugged  barren  bills  on  both  sides.  We  have  lost  the  thick  tropical 
foliage,  but  it  is  decidedly  picturesque  (from  the  deck  of  a  steamer). 
When  Noki  or  Matadi  is  reached,  and  we  make  the  acquaintance  of 
real  African  life,  it  is  then  that  we  realize  what  the  Kongo  country 
and  the  climate  can  be.  Many  a  new-comer  has  watched  the  departure 
of  the  steamer  in  which  he  sailed  for  this  inhospitable  land,  with  a 
bitter  tear  and  an  aching  heart,  and  often  saw  it  for  the  last  time.  Noki 
and  Matadi,  in  close  proximity  to  each  other,  are  perhaps  the  most 
deadly  places  on  the  Congo.  The  heat  is  great,  and  the  bare  rocky 
surface  of  the  soil  around  the  dwellings  reflects  the  rays  of  the  sun  so 
that  sometimes  it  is  unbearable.  The  sanitation,  or  rather  the  absence 
of  it,  is  a  disgrace  to  any  nation,  and  happy  is  the  man  whose  lot 
it  is  to  proceed  inland  and  dwell  on  the  highlands  of  the  interior. 
We  who  go  into  Portuguese  territory  climb  up  the  famous  Nuki  hill, 
the  ruggi-dness  of  which  did  not  seem  half  so  formidable  from  the  steamer 
as  it  is  in  reality ;  but  once  on  the  top,  about  900  feet  above  the  sea,  we 
breathe  more  freely.  AVe  proceed  on  our  journey,  at  first  dudging  around 
boulders  of  rocks  and  passing  over  rough  road,  but  as  we  advance 
further  away  from  the  river  the  soil  becomes  richer  and  the  roads  better. 
For  the  first  three  days  we  meet  with  hardly  any  native  villages,  and 
there  is  very  little  cultivation  of  the  ground ;  but  after  the  third  day 
we  come  to  the  rich  valleys  of  the  Mpozo  and  Luzo ;  then  we  cross  the 
Lunda  and  lesser  streams,  all  running  into  the  Mpozo.  In  the  pro¬ 
ductive  soil  of  these  valleys  the  grass  grows  very  high — about  15  feet 
in  some  places— and  it  is  with  great  difficulty  we  make  our  way  through 
it.  Nearing  San  Salvador,  which  is  reached  about  the  sixth  day,  the 
country  becomes  more  hilly,  and  about  three  and  a  half  hours  before 
we  reach  the  capital  we  pass  the  Mpungi,  or  Ivory  rocks,  so  called  by 
the  natives  on  account  of  their  peculiar  peaky  appearance.  There  are 
many  superstitions  about  these  rocks,  which  cannot  be  noticed  in  this 
paper. 
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At  San  Salvador  we  are  1840  feet  above  sea-level.  The  town  is 
very  much  like  any  other  African  village,  situated  on  the  top  of  a  hill, 
with  the  river  Luezi  winding  at  the  foot  from  the  east  to  the  south. 
Here  we  have  come  •within  the  limits  of  the  accompanying  route-map, 
and  I  need  not  enter  into  much  detail  about  the  country.  Leaving  San 
Salvador  in  an  easterly  direction,  we  pass  over  an  undulating  country, 
and  after  travelling  about  50  miles  we  reach  the  foot  of  the  plateau. 
The  ascent  is  very  steep  and  rugged,  and  the  scenery  grand.  Close  by 
are  the  Mbrizi  falls,  well  known  to  geographers ;  but  there  are,  not  many 
miles  to  the  south,  two  other  falls,  to  all  appearance  equal  in  volume 
to  those  at  Eizulu,  and  the  waters  of  both  falling  into  the  Mbrizi  in  the 
valley.  Travelling  along  this  plateau,  we  pass  the  source  of  the  Mbrizi 
river,  and  not  far  away  is  the  highest  point  I  have  registered,  viz. 
3400  feet  above  the  sea.  Further  on  this  plateau  is  abruptly  broken 
by  the  Lufunde  valley,  on  both  sides  of  which  are  deep  chasms  and 
precipitous  rocks,  and  the  sparkling  waterfalls  are  a  delightful  change 
to  the  weaiy  traveller  after  the  monotony  of  the  journey.  The  valley 
is  very  fertile  and  well  cultivated,  but  there  are  many  swamps  and 
morasses,  which  are  here  utilized  for  an  extensive  eel  fishery.  They 
are  caught  by  means  of  small  bottle-shaped  basket  traps  made  of  split 
bamboo.  The  fish  are  arranged  on  a  spit  about  a  yard  long,  and  then 
smoked  over  a  fire,  and  thus  preserved  they  are  ready  for  the  markets. 
The  catfish  (nyola),  which  abounds  in  the  rivers,  is  treated  in  the  same 
manner. 

Having  crossed  the  Lufunde,  we  ascend  once  mure  to  the  plateau 
where,  three  years  ago  (in  1891*),  our  society  established  a  new  mission 
station  at  Kibokolo,  which  I  hope  to  call  my  home  for  some  years  to 
come,  and  make  it  a  centre  from  which  to  make  journeys  into  the  un¬ 
explored  regions  to  south  and  east.  Continuing  our  journey  eastwards 
on  the  plateau,  we  come  to  the  Nkissi  river,  which  is  known  here  as 
Nzadi  a  Malewa.  The  Malewa  valley  is  extremely  swampy,  and  the 
river  constantly  overflows  its  banks  during  the  rainy  season,  rendering 
it  dangerous  to  cross  in  the  roughly  hewn  native  canoes  which  ply  for 
hire  at  the  various  ferries.  The  river  is  infested  with  crocodiles,  but 
there  is  some  fishing  and  a  large  quantity  of  edible  shellfish,  in  appear¬ 
ance  like  periwinkles,  but  much  larger.  This  is  the  furthest  point  east 
tliat  we  have  touched,  and  I  found  that  the  dialect  spoken  in  this  dis¬ 
trict  differed  somewhat  from  the  Kongo  language,  although  we  could 
easily  understand  each  other. 

The  principal  point  of  interest  to  the  geogra2>her  in  this  sketch-map 
of  the  Zombo  highlands  is  the  number  of  river  sources  it  shows.  Zomlo, 
in  a  most  literal  sense,  is  a  land  of  water  and  streams,  clear  as  crystal ; 
sometimes  rippling  through  shady  glens  and  pebbly  watercourses,  then 
dashing  down  a  ravine  and  over  the  precipitous  rocks  into  the  valley 
l>eneath.  M  ithin  this  small  area  we  have  the  sources  of  the  well-known 
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rivers  of  Luvu,  Kwilu,  Fulezi,  Luango,  all  running  north  towards  tlie 
Congo ;  while  the  Mbrizi,  I’asasa,  and  Lufunde  6ow  to  the  south,  joining, 
however,  before  they  empty  themselves  into  the  Atlantic.  Thus  the 
Zomho  country  forms  the  watershed  of  the  Congo-Mbrizi  basin. 

The  greatest  jjart  of  the  country  is  covered  by  the  common  African 
grass,  which,  however,  is  shorter  and  less  coarse  on  the  highlands,  and 
is  burnt  by  the  natives  in  the  dry  season  of  every  year.  The  wooil- 
land  is  practically  confined  to  river-banks  and  ravines,  with  patches 
around  the  towns  and  villages.  Good  timber  for  building  purposes  is 
limited.  There  are  one  or  two  excellent  trees,  notably  the  nkamba, 
or  African  mahogan}’,  and  nlongwa,  a  good  working  wood,  of  which 
there  is  a  fair  supply  in  most  districts.  The  baobab  is  met  with 
everywhere,  but  is  practically  useless. 

The  soil  is  good  and  produces  a  variety  of  things.  In  Kongo  the 
women  do  all  the  farm  work,  but  in  Zombo  the  men  are  more  indus¬ 
trious,  and  do  a  fair  share  of  the  farm  labour.  The  tillage  is  of  the 
simplest  and  the  implements  primitive.  The  hoe  is  the  only  imple¬ 
ment  used,  with  a  cutlass  to  clear  away  the  brushwood  if  necessary. 
They  wmrk  a  piece  of  land  for  a  year  or  two,  and  get  out  of  it  an 
average  of  three  crops  a  year ;  then  they  allow  it  to  lie  fallow  until 
they  take  a  fancy  to  return  to  it.  There  are  no  land  laws,  and  conse¬ 
quently  no  landlordism  —a  model  place  for  a  certain  class  of  politicians 
— and  the  first  person  to  select  a  plot  of  ground  and  mark  it  with  his 
hoe,  occupies  it  as  long  as  he  uses  it.  No  rent  or  taxes  are  demanded. 
The  African  grows  his  food  cheaply  and  easily,  for  the  labour  of 
scratching  the  surface  of  the  soil  with  a  hoe  is  very  light.  The  prin¬ 
cipal  native  products  are  the  manioc  or  cassava,  yams,  sweet  potato, 
maize,  millet,  and  various  kinds  of  beans  and  pumpkins;  the  seeds  of 
the  latter  are  considered  a  delicacy,  and  take  the  place  of  meat  to  a 
great  degree.  These,  with  the  plantain  and  banana,  are  the  princijial 
foodstuff's  of  the  Kongos  and  Zombos. 

The  natives  are  not  heavy  meat  eaters.  The  domestic  fowl — that 
marvellous  combination  of  skin,  bones,  and  feathers — the  old  friend  of 
all  African  travellers,  and  the  inevitable  bleating  goat,  are  common  to 
all  districts.  There  are  also  some  sheep  to  be  had.  But  the  darling 
pet  of  a  Kongo  man  is  his  pig.  You  can  treat  bis  wife  and  children 
as  you  like,  but  if  you  touch  his  pig,  beware!  To  kill  a  man’s  pig 
that  breaks  through  your  fence  and  digs  up  your  vegetable  garden  is 
to  commit  the  unpardonable  sin,  and  the  owner  never  forgives  you. 
Hog’s  flesh  is  equally  dear  to  him.  Game  in  some  parts  is  plentiful, 
but  more  especially  in  Zombo.  There  we  have  several  kinds  of  deer, 
antelopes,  and  wild  hares ;  the  only  difficulty’  is  to  bag  them.  Guinea- 
fowls,  partridges,  and  pigeons  abound,  and  there  are  some  pheasants; 
and  in  the  swampy  valleys  we  find  wild  ducks  and  many  other  birds. 
Kagles,  vultures,  and  other  birds  of  prey,  are  common,  and  very 
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annoying,  while  the  woods  are  resplendent  with  the  gorgeous  pliunago 
of  the  birds.  Klephants,  buffaloes,  and  leopards  are  to  be  found,  but 
must  be  sought  for  in  the  more  sparsely  populated  districts. 

The  climate  of  Zombo,  compared  with  that  of  the  Congo  in  general, 
is  healthy.  At  Kibokolo,  although  for  the  past  two  or  three  years  we 
have  lived  in  a  rough  way  in  temporary  grass  houses,  the  health  has 
been  excellent.  The  same  thing  may  be  said  of  the  Portuguese  at 
Makela,  who  say  that  the  climate  is  equal  to  that  of  Portugal,  which 
is  doubtful.  It  is  too  early  yet  to  speak  with  any  certainty  on  this 
subject,  and  time  alone  can  decide  it.  Put  with  an  altitude  of  over 
30"0  feet,  a  sandy  and  well-drained  soil,  with  an  abundant  supply  of 
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excellent  water,  I  see  no  reason  why  it  should  not  be  a  fairly  healthy 
climate.  Certainly  it  is  a  great  improvement  on  the  swampy  lowlands 
of  the  Congo  valley.  The  mean  maximum  temperature  is  84-6^  in  the 
shade,  and  the  mean  minimum  04’8’,  thus  giving  an  average  daily 
range  of  twenty  degrees.  The  rainfall  last  year  was  55’5  inches, 
which,  I  believe,  was  below  the  average.  The  rainy  season  is  from 
October  to  May.  Eeports  recently  received  from  Kibokolo  announce 
very  heavy  rains  in  the  month  of  Septemb<)r  last. 

We  must  here  pass  by  the  manners  and  eustoms  of  the  i>eople — 
the  subject  is  too  tempting  a  one  to  venture  even  on  the  fringe  of  it — 
hut  we  must  say  a  word  in  reference  to  the  natural  capacity  and 
character  of  the  people  themselves. 

The  native  is  the  principal  factor  in  the  development  of  any  country, 
hut  especially  is  this  the  case  in  the  tropics,  where  everything  depends 
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on  native  labour.  We  cannot  afford  to  neglect  him ;  and  no  knowledge 
of  the  country  is  complete  without  a  thorough  understanding  of  the 
native  as  he  is  and  as  he  can  be.  The  mind  of  the  savage  is  not  a  blank ; 
and  when  one  becomes  familiar  with  his  beliefs  and  sujierstitions,  and 
the  complicated  nature  of  his  laws  and  customs,  preconceived  notions 
of  his  simplicity  of  thought  go  to  the  winds.  I  have  yet  to  find  that 
most  apocryphal  of  beings  described  as  the  “  unsophisticated  African.” 
We  laugh  at  and  ridicule  his  fetishes  and  superstitions,  but  we  fail  to 
follow  the  Bucoession  of  ideas  and  effort  of  mind  which  have  created 
those  things.  After  most  careful  observations  extending  over  nineteen 
years,  I  have  come  to  the  conclusion  that  there  is  nothing  in  the 
customs  and  fetishes  of  the  African  which  does  not  represent  a  definite 
course  of  reasoning.  On  my  first  journey  into  the  Zombo  country,  in 
1898,  we  came  across  at  almost  every  point  a  peculiar  arrangement  in 
the  form  of  a  trap,  which  was  set  up  at  the  entrance  into  villages  and 
huts,  and  on  inquiry  I  learnt  that  these  were  traps  with  which  they 
endeavoured  to  catch  the  devil.  Very  ludicrous,  certainly;  but  then 
I  tried  to  imagine  the  gigantic  feat  of  mental  exercises  which  enabled 
them  to  think  out  a  plan  to  secure  so  desirable  an  end.  And  can  it 
be  possible  that  the  savage  mind  has  gone  a  long  way  ahead  of  his 
civilized  brother  in  making  some  attempt  to  capture  the  common 
enemy?  The  point  which  I  wish  to  press  is  that  the  native  is  capable 
of  thinking  and  reasoning,  and  therefore  can  be  trained  to  take  a 
prominent  part  in  the  development  of  his  country. 

Hitherto,  both  the  country  and  its  people  have  been  sadly  neglected. 
And  I  venture,  at  this  critical  time  in  the  history  of  Africa,  to  put  in 
a  plea  for  a  fuller  recognition  of  the  native  element  in  dealing  with 
African  questions.  You  cannot  manage  Africa  apart  from  the  African, 
and  the  future  destiny  of  this  vast  continent  from  the  Cape  to  Cairo 
will  depend  in  a  large  measure  on  how  we  deal  with  the  natives.  It 
is  of  the  utmost  importance  that  they  should  be  trained  and  equipped 
to  take  their  proper  position  in  the  triumphant  march  of  progress  and 
civilization.  I  view  with  the  deepest  concern  and  distrust  the  present 
fever-heat  rush  of  civilization  into  the  heart  of  Africa.  It  is  not  a 
natural  growth,  and  it  does  not  represent  any  real  development  of  the 
native  character.  It  is  the  quick  growing  fungus  that  rots  the  whole 
structure.  It  is  the  donning  of  a  suit  of  ready-made  clothes  to  cover 
the  Ktbiopian  skin,  and  the  wearer  will  not  know  how  to  mend  or 
patch  it.  The  imported  aiticle  is  very  good  for  fiscal  purposes,  but, 
whether  it  be  in  commerce  or  in  religion,  we  ought  never  to  lose  sight 
of  the  truth  that  a  veneer  of  civilization  is  the  worst  possible  thing  for 
a  savage  people,  and  carries  with  it  the  seeds  of  all  trouble,  political 
and  otherwise.  Freedom  without  principle  means  anarchy  and  con¬ 
fusion.  For  this  reason  domestic  slavery  cannot  be  abolished  by  force. 
The  progress  of  the  country  and  the  advancement  of  free  institution.s 


ITS  PRESENT  POSITION  AND  POSSIBILITIES. 


depend  wholly  on  the  development  of  the  character  of  its  people,  and 
this  can  only  be  effected  by  a  long  and  patient  course  of  training. 
And  in  this  noble  work  Christian  missions  occupy  a  leading  position. 

From  this  point  of  view,  it  is  not  altogether  a  disadvantage  that  this 
country  is  in  the  hands  of  the  least  ambitious  and  self-assertive  of 
European  governments.  The  very  weakness  and  poverty  of  the 
Portuguese  has  its  advantages,  for  the  small  military  force  at  their 
command  makes  them  wary  of  entering  upon  mischievous  punitive 
expeditions  and  thus  devastating  large  tracts  of  country.  About 
twenty  native  soldiers  are  sufficient  for  San  Salvador,  and  at  the 
military  post  of  Makela  the  officer  there  has  managed  to  keep  tlie  peace 
with  three.  I  have  great  admiration  for  the  tact  and  wisdom  of  any 
government  which  guards  itself  against  the  mistake  of  placing  too 
many  soldiers  at  the  command  of  an  inferior  and  inexperienced  officer. 
Nevertheless,  one  would  fain  see  a  little  more  activity  on  the  part  of 
the  Government  in  opening  up  the  country,  and  it  is  a  matter  for 
congratulation  that  during  the  past  few  years  some  advance  has  been 
made.  In  the  year  1887  an  official  resident  settled  at  San  Salvador, 
but  commercially  this  old  capital  is  of  little  importance,  and  the  trade 
is  very  small.  The  trade  routes  and  rubber  markets  are  some  distance 
away.  While  the  Portuguese  wore  vegetating  on  the  coast  and  at 
San  Salvador,  the  trade  was  being  diverted  across  the  borders  into  the 
Free  State  at  Chiloango,  Tumba  Mani,  and  other  points  where  the 
Belgians  had  prosperous  trading  stations.  This  constant  deflection 
of  trade  from  the  Portuguese  district  had  the  effect  of  waking  up  the 
authorities  to  a  sanse  of  their  dtity,  and  in  1896  a  fiscal  station  was 
established  at  Makela,  near  the  borders.  Seven  or  eight  trading  firms 
have  their  agents  there  at  present.  The  competition  between  them 
is  very  keen,  and  it  is  doubtful  whether  the  existence  of  so  many' 
conflicting  interests  arc  a  blessing  to  the  country  in  any  sense.  Three 
years  later  a  third  military  post  was  established  to  guard  the  interest 
of  the  province  at  the  extreme  north-east  corner  on  the  Kwangu  river, 
and  it  is  expected  that  this  will  be  effective  in  protecting  trade. 

A  more  important  move,  in  my  opinion,  would  be  to  protect  the 
principal  caravan  routes  from  the  interior  to  the  coast  stations.  Often 
these  routes  arc  closed  against  all  on  account  of  native  disputes  and 
fightings.  On  such  occasions  nnwary  caravans  are  attacked  and 
plundered  of  all  their  goods  and  produce.  Even  in  time  of  peace,  it 
is  appalling  the  amount  of  blackmailing  that  goes  on.  The  owner  of  a 
native  caravan  with  rubber,  going  from  Zombo  to  the  coast,  considers 
himself  fortunate  if  he  reaches  the  trading  stations  with  half  his  rubber 
in  his  possession,  and  more  fortunate  still  if  he  carries  home  with  him 
the  greater  part  of  the  goods  he  received  for  it.  This  blackmailing 
system  is  f)f  such  enormous  dimensions  that  whole  towns  and  districts 
practically  live  on  their  plunder  of  native  caravans,  and,  as  far  as  I 
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know,  the  (lovernnient  has  never  attempted  to  coi)e  with  this  mo.^t 
serious  obstacle  to  trade  and  the  development  of  the  country.  I  am  far 
from  suggesting  the  misguided  policy  of  despatching  a  force  of  native 
soldiers  to  burn  towns  and  villages  and  clear  the  routes  of  all  natives. 
This  is  no  government,  and  whenever  the  policy  has  been  followel  it 
has  been  most  disastrous.  It  is  of  the  first  imjiortance  that  native 
carriers  should  be  able  to  obtain  food  on  the  way  as  they  go  with  their 
heavy  burdens  to  the  coast,  for  they  cannot  carry  with  them  sufficient 
provision  for  their  return  journey.  This  fact  partly  accounts  for  the 
great  difficulty  experienced  by  traders  and  others  in  obtaining  carriers 
for  the  transport  of  their  merchandise.  This  transport  problem  is  a 
very  serious  one,  and  the  final  solution  of  the  difficulty  will  not  bo 
arrived  at  until  railways  have  been  constructed  from  the  coast  to  the 
chief  markets  in  the  interior.  Under  the  present  system  the  Govern¬ 
ment  official  at  Makela  is  practically  a  recruiting  agent,  running  all 
over  the  country  and  demanding  under  threats  and  penalties  so  many 
carriers  from  native  chiefs  for  the  various  trading  houses. 

Ilut  the  most  serious  outlo<jk  for  the  future,  however,  is  that  the 
whole  district,  rich  in  fertile  valleys  and  productive  highlands,  is  lying 
idle,  without  any  attem]it  to  make  use  of  it.  The  last  report  of 
II.M.  Consul  at  Loanda  is  absolutely  correct,  when  it  says  that 
“  thousands  of  square  miles  of  rich  land  are  to  be  met  with  on  the 
margins  of  the  different  rivers  and  in  the  higher  lands  in  the  interior 
awaiting  the  plough  and  harrow,”  but  the  (Jovernment  gives  no 
facilities  or  encouragement  to  bring  these  vast  regions  under  cultiva¬ 
tion.  A  school  of  agriculture  and  the  establishment  of  a  botanical 
garden  would  be  a  step  in  the  direction  of  averting  the  total  ruin  which 
threatens  the  province.  I  do  not  know  of  a  single  commodity  of  com¬ 
mercial  value  which  is  produced  in  the  Kongo  and  Zombo  countries 
except  what  the  natives  consume  themselves.  A  little  coffee  is  grown 
in  one  or  two  places.  The  cultivation  of  rubber  has  almost,  if  not 
wholly,  disappeared.  What  is  brought  to  the  markets  to-day  comes 
from  a  long  distance  away'.  The  soil  will  grow  almost  overyMhing. 
Coffee  grows  well ;  the  tobacco-plant  is  a  sight  worth  seeing  in  Zomho, 
and  flourishes  everywhere ;  sugar-cane  thrives  luxuriantly  in  the 
valleys  and  on  the  hills.  In  fact,  with  a  little  enterprise,  I  see  no 
reason  why  other  tropical  and  sub-tropical  plants  should  not  be  intro¬ 
duce!,  with  lasting  advantage  to  the  country. 

Here  we  are  confronted  with  the  difficult  problem  of  native  labour, 
which  is  essential  to  smeess  in  an  agricultural  undertaking.  l>ut  I 
venture  to  think  that  this  is  not  so  serious  an  obstacle  as  we  are  some¬ 
times  led  to  believe.  The  African  native  can  work  and  iriU  work  when 
ho  is  taught  to  take  an  interest  in  it,  as  can  bo  shown  by  the  fact  that 
the  large  church  completed  three  y'ears  ago  by  our  mission  at  San 
Salvador  was  built  entirely  by’  the  young  men  trained  by’  myself,  and 


ITS  PREStNT  POSITION  AND  POSSIBILITIES. 


557 


pill  fur  by  the  natives  themselves.  The  difficulty  in  the  case  of  a 
savage  is  that  his  needs  are  so  few  that  there  are  really  no  inducements 
for  him  to  work ;  and  as  long  as  he  is  satisfied  with  bare  animal 
existence,  simply  to  eat  and  to  drink  and  wear  no  clothing,  there  is  no 
earthly  reason  why  he  should  do  any  work.  The  obvious  remedy  to  all 
this  is  to  create  new  needs  by  educating  him  to  take  a  wider  view  of 
life  and  holding  before  him  higher  ideals.  It  is  an  immense  advantage 
oven  to  trade  to  tell  a  man  that  he  ought  to  support  his  wife  and 
children  in  a  resjiectablu  manner,  to  build  a  decent  house  to  shelter 
them,  and  to  clothe  them  modestly  as  human  beings,  instead  of  depend¬ 
ing  on  his  wives  for  the  food  which  he  eats.  He  will  then  have  to  rouse 
himself  from  his  sloth  and  inactivity,  and  apply  himself  diligently  to 
some  remunerative  occupation,  which  will  be  the  making  of  himself  and 
the  salvation  of  his  country. 

In  closing,  I  would  say  that  the  future  of  this  ancient  kingdom  of 
Kongo  does  not  depend  on  the  discovery  of  gold  or  copper  mines  within 
its  borders,  but  on  the  more  important  discovery  of  the  native  himself— 
tlie  discovery  of  all  that  is  best  in  him  and  all  that  is  noble.  For 
generations  ho  has  been  looked  upon  as  “  a  slave,”  “  a  piece,”  and 
“a  hand,”  but  nut  until  the  vian  in  him  is  found  and  recognized  can 
there  be  any  real  progress  made  in  the  development  of  Africa. 

APFESUIX. 

Mkteouology. — The  following  is  an  abstract  of  thirteen  months’  meteorological 
obMTvationa  ii  ade  by  the  llcv.  Thomas  Lewis  at  Comber  station,  Kibokolo,  in  the 
Zombo  country  (6'’  16'  S.,  15'^  17'  E.,  3100  feet).  The  instruments  in  use  were  a 
8elf-regi»tering  rain-gauge  by  Croslcy,  and  a  combined  maximum  and  minimum 
thermometer  by  Hughes  &  Sons. 
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The  Brat  rain  in  IDOO  fell  on  Sjptember  15.  Jane  to  August  were  raiuleaa. 
There  are  two  rainy  seasons,  as  at  San  Salvador,  with  maxima  in  April  and  in 
October  or  November.  Ueavy  hail  fell  in  the  afternoon  of  December  211.  Many 
of  the  hailstones  were  over  half  an  inch  in  diameter,  and  the  ground  was  white. 


Mr.  Lewis's  Map. — The  map  accompanying  this  paper  is  based  upon  the 
Kev.  Thomas  Lewis’s  itinerary  surveys,  checked  by  latitude  observations  at  eleven 
stations.  The  longitudes  are  dependent  u|)0n  the  Rev.  Geo.  Grenfell’s  careful  deter¬ 
mination  of  the  position  of  San  Salvador,  viz.  6°  15'  45"  S.,  11°  17'  30"  E.  These 
results  differ  very  considerably  from  the  results  claimed  to  have  been  obtained 
by  Dr.  Chavanne,  viz.  San  Salvador,  6°  20'  2b"  S.,  14°  47'  3"  E. ;  and  Kizulu 
village,  G°  17'  19"  S.,  15°  18'  54"  E.  (‘  Reisen  und  Forschungen  im  alten  und 
neuen  Kongostaate,’  Jena,  1887,  p.  455).  Information  furnished  by  former 
explorers  of  the  country  has  been  inserted  in  skeleton  letters. — E.G.R. 


Before  the  reading  of  the  paper,  the  Cuairhak  (Mr.  G.  S.  Mackenzie,  Vice- 
President)  said :  I  regret  to  say  that  through  indisposition  your  President  is  unable 
to  be  present  to-night  to  fill  the  chair, and  1  am  called  upon  to  do  so  in  his  absence. 

I  have  much  pleasure  in  introducing  to  you  the  Rev.  Mr.  'Phomas  Lewis,  who  has 
spent  twenty  years  of  his  life  on  the  West  Coast  of  Africa,  and  will  to-night  read 
to  you  a  pajter  on  “  The  Ancient  Kingdom  of  Kongo :  its  Present  Position  and 
Possibilities.”  We  are  indebted  to  tbe  African  missionary,  not  only  for  his  work 
in  educating  and  civilizing  the  native,  but  also  for  tbe  many  important  geographical 
explorations  made  by  him.  In  connection  with  the  latter,  I  have  only  to  mention 
the  names  of  Livingstone,  Mofifat,  Uannington,  Mackay,  and  many  others  too 
numerous  to  enumerate,  to  ensure  our  giving  Mr.  Lowis,  as  a  member  of  tbe  mission¬ 
ary  body,  a  most  hearty  welcome  here  to-night.  1  will  now  ask  Mr.  Lewis  to  read 
his  pairer. 

After  the  reading  of  the  paper,  the  following  discussion  took  place 

The  CuAiuMAN  :  We  have  a  Utter  of  regret  from  Sir  Henry  Stanley,  saying 
that  he  is  unable  to  be  here  to-night.  He  made  an  eilort  to  get  off  a  previous 
engagement,  but  was  unable  to  do  so.  Sir  Harry  Johnston  wrote  also  to  say  he  had 
an  engagement,  but,  if  jrossible,  would  look  in. 

Mr.  L.  G.  Ravexstein  :  I  am  a  very  poor  substitute  for  either  Sir  Henry  Stanley 
or  Sir  Harry  Johnston,  bat  I  will,  nevertheless,  offer  a  few  remarks.  I  think  you 
will  all  agree  with  me  that  we  are  very  much  indebted  to  the  Hev.  Mr.  Lewis.  It  is 
not  tbe  first  time  that  the  Society  has  been  indebte  1  to  a  missionary  of  the  Baptist 
Mi.-sionary  Sxiety.  Mr.  Grenfell  before  this  has  achieved  distinction  at  an  African 
explorer,  and,  though  a  missionary,  has  done  geographical  work  which,  1  believe, 
exceeds  in  value  the  work  done  by  many  men  who  claim  to  have  gone  into  Africa 
as  African  explorers.  Mr.  Lewis  has  si>oken  wisely  and  discreetly  of  the  needs  of 
Africa.  It  is  wonderful  to  think  that  the  ancient  kingdom  of  Kongo,  which  was 
supposed  to  be  a  glorious  kingdom  in  tbe  days  when  tbe  Portuguese  first  became 
acquainted  with  it,  should  have  sunk  so  low,  notwithstanding  tbe  iuQuence  of 
civilization.  But  this  is  nut  what  1  should  like  to  speak  about  to-night;  1 
rather  wish  to  draw  attention  to  the  great  value  of  the  geographical  work  done  by 
Mr.  Leais.  He  is  quite  right  in  deploring  that  this  kingdom  of  Kongo,  witb  its 
history  i  f  400  years — a  very  long  history  for  an  Atrican  kingdom — should  not  he 
belter  known  in  these  days.  The  Portuguese  knew  it  in  their  early  days,  and  so 
did  the  missionaries,  but  their  accounts  were  so  vagus  that  we  utterly  failed  to 
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reduce  tlieir  views  to  anything  like  a  correct  map.  And  as  to  other  facts,  1  am 
afraid  we  shall  have  to  take,  and  we  have  taken,  all  they  have  said  about  the 
history  of  this  State,  and  of  their  own  achievements  as  missionaries,  with  a  grain 
of  salt.  Anyhow,  I  do  hope  a  better  time  may  come ;  and  certainly  so  far  as 
geographical  exploration  and  a  careful  mapping  of  the  country  are  concerned,  that 
time  has  come  with  the  advance  of  our  missionaries  and  explorers.  The  country 
to  the  east  of  San  Salvador  in  ancient  days  was  frequented  by  Portuguese  slave- 
traders  and  missionaries,  who  were  also  slave-traders,  but  even  at  tlie  present  time 
we  know  very  little  about  it.  It  has  been  crossed  recently  by  two  or  three  German 
explorers,  but  their  work  is  of  very  inferior  value.  I  believe  now  for  the  lirst  time 
we  get  some  accurate  geographical  information  through  Mr.  Lewis’s  work.  He 
determined  latitudes  and  made  careful  route  surveys,  but  probably  not  as  careful 
as  iie  will  do  next  time,  after  he  has  passed  through  the  hands  of  our  very  com¬ 
petent  instructor,  Mr.  McCarthy.  We  are  thankful  for  favours  past,  but  we  look 
forward  to  favours  to  come.  Very  im{X)rtant  is  tlie  careful  determination  of  the 
position  of  San  Salvador.  It  is  really  remarkable  that  a  town  of  histoiical  interest 
for  400  years  past  should  have  been  placed  hitherto  30  or  10  miles  out  of  its  true 
position.  ^Ir.  Grenfell,  by  careful  observations,  aided  by  Mr.  Lewis,  has  now 
placed  it  in  its  proper  position,  and  it  is  now  a  point  from  which  we  can  start 
survey  work.  I  hoj)e  these  Baptist  missionaries  will  not  neglect  geographical  work. 

1  really  do  believe  that  geographical  and  meteorological  work  would  considerably 
aid  them  in  their  more  professional  duties  as  missionaries,  and  I  do  hup>e  that 
some  of  the  £500,000  which  Mr.  Arthington  has  left  to  the  Missionary  Bjciety  will 
he  employed  in  forwarding  geographical  work. 

Dr.  Abthuu  Havuos  :  Mr.  Lewis  just  now  drew  our  attention  to  an  albino, 
and  1  should  like  to  ask  him  whether,  in  the  course  of  his  travels,  he  came  across 
what  you  might  call  “  white  natives.”  1  have  seen  in  South  Africa  what  are 
known  as  “  White  Kaffirs,”  who  are  not  albinos.  They  have  normal  eyes  and 
black  woolly  hair,  and  are  in  most  points  exactly  like  the  ordinary  black  Kaffirs  ; 
but  they  ditler  in  having  a  skin  as  white  as  an  Anglo-Saxon.  There  appears 
to  be  no  mixture  with  European  blood  to  account  for  this.  If  Mr.  Lewis  could 
give  us  any  information  on  that  subject,  I  think  it  would  be  i)articularly  interest¬ 
ing.  Also  I  should  like  to  ask  whether  there  is  any  alteration  in  the  physiognomy, 
whether  the  white  native  or  the  white  Kaffir  still  retains  the  native  physiognomy, 
or  if  it  is  in  any  way  altered  V 

The  liev.  Thomas  Lkwis  :  With  regard  to  the  question  of  the  albino,  in  travelling 
all  through  the  Zombo  and  the  Congo  country  I  have  never  come  across  any  white 
natives ;  we  have  many  brown  and  different  colours,  some  more  black  than  others, 
but  nothing  ap>proaching  white  natives  such  as  we  hear  of  in  South  Africa.  1  have 
situpily  seen  the  albinos  only. 

The  CuAiRMAX  :  1  feel  sure  you  will  join  with  me  in  thanking  Mr.  Lewis  for  his 
interesting  paiier.  My  personal  experience  of  the  difficulties  surrounding  the  opening 
up  and  civilizing  of  Africa  enables  me  to  apj)reciate  Mr.  Lewis’s  very  pxjrtinent 
remarks  regarding  slavery,  a  difficulty  that  cannot  be  ignored  by  the  missionary  or 
the  explorer.  Mr.  Lewis  very  truly  tays,  “  Freedom  without  principde  means 
anarchy  and  confusion ;  for  this  reason  domestic  slavery  cannot  be  abolished  by 
force.”  We  all  desire  to  see  the  slave  trade  promptly  and  vigorously  stampred  out, 
And  if  more  gentlemen  of  Mr.  Lewis’s  calling  were  to  discriminate,  as  he  evidently 
does,  between  “  domestic  "  slavery  and  the  “  slave  trade,”  it  would  not  only  lighten 
the  burden  of  the  administration  under  which  the  missionaries  live,  but  it  would 
tend  to  promote  the  noble  work  which  they  themselvea  have  so  much  at  heart. 
L  ufortuualely,  many  well-meaning  and  tamest  men  frustrate  their  own  efforts  by 
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provoking  through  misplaced  zeal  the  natives  to  present  a  hostile  attitude,  which 
might  be  prevented  by  the  tact  and  wisdom  so  evidently  displayed  by  Mr.  Lewis. 
It  only  remains  for  us  to  join  in  thanking  Mr.  Lewis  for  his  very  interesting  paj^r, 
and  I  am  sure  I  have  your  approval  in  doing  so. 


THE  ARTESIAN  WATER-SUPPLY  OF  AUSTRALIA  FROM  A 
GEOGRAPHICAL  STANDPOINT.* 

By  W.  GIBBONS  COX,  C.E. 

In  treating  upon  the  artesian  water  existing  in  the  crust  of  the 
Karth  in  Australia,  and  the  changes,  present  and  future,  incidental  to 
its  utilization  upon  the  surface,  more  particularly  in  neutralizing  the 
effects  of  the  droughts  to  which  the  country  is  subject,  it  will  he 
necessary  to  consider,  if  only  briefly,  the  evolution  of  the  continent 
during  the  geological  phases  through  which,  according  to  the  most 
recent  scientific  research  (especially  that  of  the  late  Queensland  Govern¬ 
ment  Geologist,  Dr.  J.  L.  Jack),  it  has  passed. 

A  central  sea  still  existed  in  ^lesozoic  times,  and  was  then  filled 
up  to  a  large  extent  by  sediments  (in  Cretaceous  times).  These  were 
subsequently  (in  Tertiary  times)  uplifted,  and  formed  with  the 
I’ahcozoic  rocks  a  united  continent.  Further  depression  again  sub¬ 
merged  part  of  the  coastal  and  central  land,  and  these  depressions  were 
followed  by  a  re-elcvation.  The  climate  during  these  periods  of  depres¬ 
sion  w'as  doubtless  much  more  moist  and  eijuable  than  at  present. 
Before  the  deposition  of  the  Cretaceous  sediments  there  were  mountain 
chains  on  the  eastern  side  of  Australia,  almost  alpine  in  character,  with 
which  the  ranges  of  the  present  time  are  insignificant  in  comparison. 
Those  mountain  chains  induced  great  precipitation  of  the  water  held 
in  suspension  in  the  clouds  by  which  they  were,  in  all  probability, 
constantly  surrounded.  Before  the  beginning  of  the  Cretaceous  period 
— of  the  deposit  of  the  Cretaceous  formation  of  thousands  of  feet  in  thick¬ 
ness,  consisting  of  alluvial  strata,  including  the  artesian  water-bearing 
rocks — the  whole  continent  had  subsided,  but  the  strata  lying  above  the 
Cretaceous,  which  has  been  proved  in  (Queensland  to  be  over  OOoO  feet  in 
thickness,  shows  the  great  length  of  time  which  must  have  elapsed  in  the 
formation  of  the  present  surface,  the  great  tablelands,  or  rolling  downs, 
of  the  interior.  Taking  into  consideration  that  during  the  Tertiary 
age  there  was  a  great  deposit  of  rich  alluvial  soil  from  the  decomposed 
material  of  the  ranges,  and  also  considering  the  climatic  conditions 
prevailing,  it  is  easy  to  imagine  that  the  vegetation  was  of  a  most 
abundant  and  luxurious  character,  especially  in  the  vicinity  of  the 
lakes,  swamps,  and  inland  rivers.  Those  conditions  resulted  in  the 
development  of  a  great  variety  of  animal  life,  notably  of  an  herbivorous 


•  Htad  at  the  Itnjul  GcogrniiLical  Society,  Juuuary  "JU,  11)02.  Mnj>,  p.  008. 
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fauna  of  gigantic  proportions,  the  fossil  remains  of  which  have  been 
found  in  the  Post-l’liocene  strata  in  the  Darling  Downs  of  Queensland 
and  in  the  interior  of  South  Australia.  Those  remains  marked,  no 
doubt,  the  course  of  ancient  rivers,  or  the  position  of  ancient  lakes. 
The  changes  in  the  physical  conditions  of  the  country  which  brought 
about  the  gradual  extinction  of  the  huge  fauna  can,  I  believe,  be 
accounted  for  by  natural  forces.  As  the  high  mountain  ranges  became 
lowered,  and  the  precipitation  of  torrential  rain  became  thus  reduced, 
when  the  river  and  lake  sources  of  moisture  had  become  destroyed,  the 
climate  underwent  a  gradual  change.  A  condition  of  excessive  moisture 
was  followed  by  one  of  partial  aridity ;  the  long  succulent,  luxurious 


a  !n  thr  ruJtfclion  of  the  Uutjttt  futoutnl  liiftitnte.') 

vegetation  gave  way  to  a  shorter  and  less  prolific  growth,  till  finally 
aridity  ruled  to  the  extent  it  does  in  inducing  the  disastrous  droughts 
of  the  present  day.  Those  droughts  are  abnormal  to  the  general 
condition  of  the  country.  During  good  seasons  of  fair  rainfall, 
averaging  on  the  great  plains  of  the  interior  about  20  inches  per 
annum,  the  indigenous  grasses  of  the  present  day  are  of  so  highly 
nutritious  a  quality  that  animal  stock  of  all  kinds  thrives  in  the  most 
perfect  manner— so  much  so  that  a  pastoral,  wool-growing,  and  cattle 
industry  has  been  established  which  rivals  in  extent  and  importance 
that  of  any  other  country  in  the  world.  During  the  prolonged  droughts 
which,  however,  occasionally  set  in,  the  condition  of  the  interior  under¬ 
goes  a  great  and  disastrous  change.  The  water  in  the  creeks  and 
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lagoons  has  become  exhausted  by  soakage — a  great  factor  in  results- 
and  evaporation  ;  tlie  herbage  has  shrank  and  lost  its  nutriment ;  the 
live  stock  is  reduced  to  a  precarious  living  by  feeding  on  tree-growth, 
or  to  being  “travelled”  to,  in  many  cases,  far-distant  localities,  if  such 
indeed  be  found  free  from  the  general  aridity  prevailing.  The  influence 
of  these  droughts  upon  man  is  physically  and  morally  bad,  especially  in 
contemplating  the  present  condition  of  the  country  to  that  ruling  in  the 
normally  favourable  seasons,  and  it  is  only  by  the  exercise  of  indomitable 
will,  self-denial,  energy,  and  resource  that  the  difficulties  incidental  to  a 
prolonged  drought  are  combated,  and  in  a  manner  tided  over. 

It  is  evident  that  in  order  to  combat  these  droughts,  which  are  the 
result  of  a  cessation  of  the  normal  rainfall,  artificial  irrigation  must 
be  resorted  to.  There  are  two  sources  of  supply  which  may  be  drawn 
upon,  t.e.  that  of  rivers,  and  that  from  underground,  principally  in  the 
form  of  artesian  water.  Irrigation  from  rivers  has  been  largely  availed 
of  in  various  parts  of  the  world.  The  great  irrigation  canals  and  systems 
of  India  are  the  most  noted  under  British  rule,  and  were  made  at  an 
enormous  cost  by  the  Government  of  India.  In  Egypt  extensive  works 
have  been  and  are  being  carried  out  by  the  Egyptian  Government.  In 
America — in  California  and  Utah  especially — irrigation  has  beeu 
adopted  on  a  very  large  scale  in  connection  with  river-supplies,  and 
it  is,  I  think,  very  probable  that  equally  intense  culture  exists  in 
those  states  as  in  China,  and  certainly  the  art  of  irrigation  has  attained 
in  the  former  a  much  higher  standard.  In  Spain,  Italy,  and  other 
parts  of  Europe,  irrigation  has  beeu  largely  availed  of,  and  also,  to  a 
limited  extent,  in  South  Africa  and  Australia,  such  as  the  Douglas 
irrigation,  Vaal  river,  and  others  in  the  former,  and  Mildura  and 
llenmark  in  the  latter  country.  In  all  these  works  the  source  of 
supply  has  been  flowing  rivers,  whereby  a  constant  and  ample  flow 
is  maintained  through  properly  constructed  channels  and  minor  irriga¬ 
tion  ditches. 

For  the  purposes  of  irrigation — and  this  I  wish  to  particularly 
emphasize — the  rivers  of  Australia  are,  unfortunately,  few  in  number. 
The  one  great  river  system,  the  Darling-Murray,  which  never  runs 
dry,  is  limited  to  one  section  of  country  only;  other  flowing  rivers 
consist  of  comparatively  short  courses  emptying  into  the  ocean  at 
various  parts  of  the  coast,  but  the  interior  rivers  and  creeks  —those  of 
the  great  pastoral  plains,  although  they  carry  great  quantities  of  water 
in  the  “  wet  season  ”  or  during  flood  times,  soon  run  dry  during  droughts, 
through  quick  soakage  and  evaporation.  An  efiTective  conservation  of 
the  water  held  in  these  interior  rivers  and  creeks  during  flood  times  by 
costly  reservoirs  and  canals  will  be,  I  am  afraid,  beyond  economic 
financial  possibilities  for  a  long  time  to  come. 

As  I  have  intimated,  there  is,  I  believe,  a  remedy  for  this  state  of 
things  -that  is,  in  a  fuller  utilization  of  the  artesian  water  which  lies 
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FLOODED  COl'STRY,  FROM  AN  ARTESIAN  BORE. 
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liabits,  and  customs  of  the  communities  so  supplied  will  show  an 
exceptionally  elaborate  system  of  care  and  maintenance  of  the  wells. 

In  Algeria,  especially  in  the  great  Desert  of  Sahara,  artesian  water 
has  achieved  wonderful  results.  The  transformation  produced  by  artesian 
water  upon  the  sandy  wastes  of  Algeria  as  described  by  the  distinguished 
French  engineer,  M.  Tournel,  is  amazing.  The  most  remarkable  ex¬ 
ample  of  reclamation  by  means  of  artesian  water  is  found  in  the  decert 
provinces.  The  area  officially  given  is  329,415  square  miles,  one-half 
of  which  belongs  to  the  Sahara,  or  desert.  The  population,  including 
2tl0,000  Europeans,  is  about  3,688,000.  Cultivation  by  the  means  of 
flowing  well-water  has  been  sedulously  fostered  by  the  French  Colonial 
Government  for  both  political  and  economic  reasons.  Wells  as  a  means 


conserved  in  the  crust  of  the  Earth,  and  which  may  bo  readily  procured 
at  a  comparatively  low  cost. 

Irrigation  from  underground  supplies  has  long  been  practised, 
especially  in  India,  Algeria,  and  America.  In  the  Madras  Presidency 
alone,  according  to  official  reports,  the  land  irrigated  from  wells  amounts 
to  millions  of  acres,  yielding  a  large  revenue.  It  is  a  fair  estimate  that 
there  are  in  Central  Asia  and  Persia  at  least  200,000,000  persons 
depending  solely  for  their  food  upon  areas  irrigated  by  water  drawn  in 
the  most  primitive  manner  from  underground  sources  in  the  form  of 
wells,  springs,  or  drainage  conduits.  An  examination  of  the  records. 
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of  reclamation  were  systematically  commenced  in  1K57,  the  French 
engineer  M.  Jus  having  demonstrated  in  1856  that  the  desert  was 
endowed  with  large  supplies  of  underground  water.  The  total  number 
bored  since  that  date  is  nearly  15,000,  and  they  are  of  moderate  deptli. 

The  waters  are  collected  in  small  ditches,  which  convey  them  to  the 
vineyards,  date  trees,  and  fields  of  durra,  millet,  wheat,  etc.,  whicli 
comprise  the  chief  products.  In  all  about  14,000,000  acres  have  been  1 
reclaimed  in  this  way.  T 

Irrigation  by  means  of  bored  wells  has  nowhere  attained  greater  f 
practical  or  more  favourable  economic  results  than  in  America,  of  which  j 
country  I  can  speak  personally  from  an  exi^erience  extending  over  some 
years.  Artesian  wells  in  the  United  States  are  reckoned  by  thousands,  f 
extending  from  Montana  and  North  Dakota  to  the  northern  portions  of  | 
Texas.  Besides  in  the  states  of  North  and  South  Dakota,  Wyoming,  [ 
Nebraska,  Colorado,  Kansas,  Idaho,  California,  New  l^Iexico,  and  Texas,  f 
in  which  their  numbers  are  almost  incredible,  in  the  northern  and  t 
eastern  states  likewise  an  immense  number  of  wells  have  been  bored.  [ 
Surely  such  a  result  as  that,  achieved  by  individual  efforts  in  the  I 
utilization  of  underground  water  in  so  highly  practical  a  community  I 
as  that  of  the  United  States  of  America,  speaks  volumes  as  to  the  [ 
value  of  artesian  water,  and  indicates  the  possibilities  in  that  direction 
both  in  Australia  and  [^in  those  parts  of  the  British  Empire  which 
have  not  had  the  benefit  of  the  borer’s  drill. 

The  artesian  rocks  which  contain  that  water  form  a  part,  as 
l>efore  stated,  of  the  Cretaceous  formation,  and  are  composed  gene¬ 
rally  of  an  open  porous  sandstone  highly  favourable  to  the  absorp¬ 
tion  and  passage  of  water.  In  Queensland  (which  State,  on  account 
of  the  greater  extent  of  the  utilization  of  its  artesian  supplies,  may 
be  fairly  taken  as  a  representative  Australian  one)  they  have  been 
proved  vertically  to  700  feet,  but  are,  in  all  probability,  of  a  much 
greater  thickness.  They  lie  at  depths  below  the  surface  varying 
from  the  outcrop  level  to  over  5000  feet.  They  are  freely  developed 
in  Western  Australia,  South  Australia,  New  South  AVales,  and  Queens¬ 
land,  and  in  the  latter  state  lie  under  nearly  two-thirds  of  the  total 
area  of  the  state,  or  44.'>,:{312  square  miles.  The  rock  outcrop,  or  water- 
intake,  areas,  have,  according  to  special  surveys  made  under  the  direc¬ 
tion  of  Dr.  J.  L.  Jack,  the  late  Government  Geologist,  a  combined 
length  of  over  1000  miles,  with  a  minimum  width  of  .5  miles,  and  one 
continuous  outcrop  in  the  northern  part  of  the  state  has  a  length  of 
280  miles,  with  a  minimum  width  of  90  miles.  These  outcrops  are 
situated  on  the  declivities  of  the  ranges  in  country  more  or  less  above 
the  plains  of  the  interior,  thus  fulfilling  the  conditions  necessary  for  an 
artesian  well,  which  is  a  shaft  bored  through  impermeable  strata  until  a 
water-bearing  stratum  is  reached,  when  the  water  is  forced  upwards  by 
means  of  the  hydrostatic  pressure  due  to  the  higher  level  at  which  the 


TOWN  BmRE  at  CHAni.EVILl.E,  ONE  OF  THE  INLANO  QUEENSLAND  TOWNS  RETICUI.ATED 
BY  THE  BORK-WATEH. 

(/Vrtoi  n  phofttftraph  in  th*'  colftrtion  th*'  Hoifnl  ('iAitninl  InttitHtf.) 


in  which,  with  a  comparatively  level  surface,  the  depth  varies  from 
200  to  over  5000  feet. 

In  addition  to  the  Cretaceous  formation,  there  is,  according  to  Mr. 
E.  F.  Pittman,  the  ( lovernment  Geologist  of  New  South  Wales,  every 
reason  to  believe  that  the  Triassic  or  Jurassic  coal-measures  may  lie 
under  the  ( 'retaceons  formation,  and  writes  that  he  would  “  even  go  so 
far  as  to  suggest  that  the  porous  strata  of  the  Frias-Jura  formation  may 
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constitute  the  chief  storage  beds  of  the  artesian  water  supply  of  Aus¬ 
tralia.”  Such  formations  yield  large  flows  of  artesian  water  in  the 
states  of  Nebraska,  Texas,  and  Kansas  in  America,  and  a  similar  flow 
takes  place  in  the  Moree  and  C'oonamble  bores  in  New  South  Wales, 
which  are  in  the  Ipswich  (Queensland)  coal-measures,  or  Jurassic 
formation.  This  prediction  of  Mr.  Pittman  promises  an  immeasurable 
addition  of  artesian  water  to  that  already  proved  to  exist  in  the 
<  'retaceous  formation,  and  affords  further  evidence  of  the  great  import¬ 
ance  of  a  full  and  systematic  development  of  the  supplies. 

According  to  the  last  Government  Report,  by  Mr.  J.  B.  Hendersctn, 
Chief  Engineer  of  the  Water  Supply  Department,  the  total  number  of 
bores  in  (Queensland,  including  sub-artesian  or  non-flowing  wells,  is  8!tl. 
Of  these  6  per  cent,  only  were  made  by  the  Government.  The  total 
aggregate  number  of  feet  bored  was  1,066,605  feet,  equal  to  2o2'ol 
miles.  The  average  depth  per  bore  is  1107  feet  The  total  continuous 
yield  from  532  bores  at  which  the  flow  is  known  or  estimated  is, 
(ifficially,  totalled  at  3r>l, 295,254  gallons  per  diem;  120  sub-artesian 
wells  are  estimated  to  yield  by  pumping  6,300,000  gallons  per  diem. 
There  were  sixty  flows  of  over  1,500,000  gallons  per  diem,  ranging  as 
high  as  at  Cunnamulla  4,500,000  gallons,  and  at  Coongoola  to  6,000, OoO 
gallons  per  diem.  The  estimated  daily  requirements  of  Brisbane  the 
capital  city,  with  a  population  supplied  with  water,  is  4,303,000  gallons, 
so  that  some  of  the  single  bores  in  the  interior,  discharging  through  a 
six-inch  pipe,  would  meet  the  demand,  and  two-thirds  of  the  total  out¬ 
flow  would  supply  the  daily  needs  of  London  itself. 

I  think  the  above  figures  show  that  there  can  lie  no  doubt  as  to  the 
artesian  resources  of  Australia,  and  that  they  compare  very  favourably 
with  those  of  other  countries ;  but  of  the  full  systematic  utili^-ation  of 
even  the  present  outflow,  1  do  not  feel  justified  in  speaking  favourably, 
nor  does  there  appear  to  be  any  indication  on  the  part  of  the  Govern¬ 
ments,  or  of  private  individuals,  to  remedy  the  existing  defects  in  the 
administration  of  this  valuable  national  asset.  It  is  to  be  hoped,  how¬ 
ever,  that  the  Federal  Government  will  move  in  this  matter. 

The  following  will  show  the  position  of  artesian  supplies,  and  their 
general  treatment  in  Australia  at  the  present  time.  Before  artesian 
water  was  tapped,  the  country,  during  droughts,  was  the  despair  of 
])astoralists.  as,  from  lack  of  rain,  feed  for  stock  had  become  ex¬ 
hausted  ;  the  creeks  had  dried  up  and  the  country  had  become- 
waterless.  By  means  of  artesian  flows  over  an  area  of  about  120,000 
square  miles,  as  shown  on  the  hand-map,  and,  as  stated,  of  over 
lOOO  miles  in  length,  this  condition  has  been  somewhat  remedied, 
although  the  number  of  bores  made  gives  only  1  to  every  14H,44<i 
acres  of  the  proved  artesian  areas.  Channelling  has  been  made  over 
the  properties,  so  that  the  stock  are  provided  at  least  with  abun¬ 
dance  of  water — in  fact,  in  some  cases,  too  much  of  it — the  low- 
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lying  lands  being  converted  into  a  mere  swamp,  but  irrigation  from 
the  bore-water,  even  on  a  limited  scale  for  growing  feed  for  stock, 
has  1>een,  as  a  rule,  neglected,  although  in  many  parts  of  this  western 
country,  three  crops  of  lucerne  and  other  fodder  have  lieen  grown  in 
the  year.  We  know  what  valuable  results  havo  been  attained  by 
irrigation  in  other  countries,  and  I  think  there  is  no  doubt  that  if 
the  part  of  Australia  in  question  had  been  a  closer  settled  and  more 
of  an  agricultural  one,  the  water  would  have  been  utilized  long  ago. 
In  South  and  Central  (Queensland,  under  close  cultivation,  nearly 
two  thousand  of  acres  are  irrigated  by  bore-water,  and  very  successful 


MAXMILTON  No.  1  BORE. 
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farms  under  similar  irrigation  have  been  inaugurated  in  New  South 
AVales,  notably  the  Pera  bore  Farm,  Bourke  district. 

The  last  report  of  the  Chief  Inspector  of  Stock  for  Queensland  shows 
a  loss,  mainly  from  droughts,  of  4,887,294,  or  32  per  cent,  of  sheep  in 
twelve  months,  ending  with  1900.  Since  the  end  of  1892,  when  the 
number  of  sheep  reached  the  maximum,  the  total  of  nearly  22,000,000 
had  become  reduced  to  10,339,185  on  the  last  day  of  1900,  and  those 
had  been  saved  mainly  by  artesian  water,  for  although  the  creek  water 
had  dried  up  there  was  still,  in  many  districts,  sufficient  nutriment  left 
in  the  grass  to  tide  over  the  difficulty  by  the  stock  quenching  their 
tliirst  in  the  bore-water.  In  New  South  Wales  the  total  sheep  at  the 
end  of  1891  was  61,831,416.  By  the  end  of  1899  the  number  had 
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become  reduced  to  39,612,126.  The  Joss  of  sheep  in  nine  years  up  to 
the  end  of  1899  was  .‘1 1 ,340,000.  Cattle  had  also  teen  lost  to  a 
lamentable  extent,  97.‘»,ti45  being  the  reduction  for  1900  in  (Queensland 
alone. 

These  are  very  serious  facts,  both  from  an  economical  and  a 
humanitarian  point  of  view,  and  call  for  an  earnest  national  movement. 
If  the  pastoralists  cannot  afford,  under  the  terms  of  their  holding,  to 
fully  utilize  the  artesian  water,  but  must  rely  upon  a  rainfall,  it  is,  I 
think,  obvious  that  irrigation  will  have  to  be  undertaken  by  Government. 

In  strongly  advocating  the  use  of  artesian  water  as  the  most  feasible 
means  of  combating  the  droughts,  I  will  give  a  comparative  estimate  of 
the  cost  of  reservoir  (dam)  making  and  artesian  wells.  In  doing  so  1 
may  point  out  that  the  Government  of  Western  Australia  (where 
I  passed  two  years,  1896-97,  partly  under  the  Government  in  connection 
with  artesian  supplies)  is  carrying  out  works  to  supply  water  to  the 
Goolgardie  gold-mining  district  by  means  of  a  great  reservoir  near  Perth, 
on  the  coast,  and  a  pipe-line  of  over  300  miles  long.  The  capacity  of 
the  scheme  is  five  millions  of  gallons  only,  to  be  delivered  daily  at  Cool- 
gardie  at  a  cost  which  will  verge  upon  three  millions  sterling.  Some  of 
the  Queensland  bores,  costing  a  few  thousands  of  pounds,  would  fill  the 
reservoir  at  Goolgardie  daily,  but  then  there  is  no  artesian  water  under 
the  Western  Australian  goldfields  such  as  exists  in  such  prolific 
quantities  in  the  interior  of  (Queensland  and  other  portions  of 
Australia. 

The  cost  of  the  Queensland  bores,  yielding,  as  stated,  over  3.' I 
millions  of  gallons  daily,  works  out  as  follows:  Number  of  bores,  .'>32; 
average  depth  per  bore,  1197  feet  =  636,804  feet  at  twenty-five  shillings 
per  foot — a  fair  average  price — £796,005.  The  cost  of  reservoir  (dam) 
making  is  as  follows:  At  Taabinga,  (Queensland,  which  maybe  fairly 
taken  as  an  example,  excavation  for  reservoir  and  construction  of  dam, 
£314;  area  at  high-water  mark,  9’8  acres;  maximum  capacity  of 
reservoir,  11,400,000  gallons.  This  conservation  takes  place  usually 
only  once  a  year,  the  accumulated  water  being  doomed  thereafter  to 
deterioration  and  final  exhaustion,  quickly  so,  sometimes,  during 
droughts.  Many  of  the  artesian  outflows  would  fill  the  reservoir  every 
two  or  three  days  with  good  naturally  filtered  water  all  the  year  round. 
So  that,  although  the  initial  cost  of  the  reservoirs  is  less  than  that  of 
the  bores,  the  quantity,  reliability,  and  value  of  the  water-supply  of  the 
latter  is  immensely  greater. 

Irrigation  from  these  comparatively  small  reservoirs  is  out  of  the 
question,  and  they  are  only  justifiable  for  the  purposes  of  watering 
stock  outside  the  artesian  areas. 

As  regards  a  system  of  irrigation  canals,  besides  the  cost  of  the 
canals  themselves — which  would  have  to  be  of  large  dimensions — a 
succession  of  costly  conservation  reservoirs  would  have  to  be  made  in 
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order  to  maintain  a  bead  of  water  in  the  canals,  for  there  are  no 
flowing  rivers  at  command.  In  Western  Australia  the  (Joldtields 
Water  Conservation  Department  were  making,  whilst  I  was  in  the 
Government  service,  a  scries  of  reservoirs  in  various  outlying  parts  of 
the  fields,  costing  thousands  of  pounds  each — the  price  of  one  Queens¬ 
land  liore — the  inside  of  the  reservoirs  being  lined  w’ith  expensive 
concrete  to  prevent  soakage.  These  reservoirs  were  designed,  and  are 
used  solely  for  road  traffic  among  the  mines,  irrigation  forming  no  j^art 
whatever  of  the  scheme. 

I  am  convinced  that  irrigation  from  the  rivers  and  lakes  of  the 
section  of  country  in  question  cannot  be  adopted  economically,  and  tliat 
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the  only  alternative  lies  in  a  greater  increase  of  artesian  supplies,  and 
by  their  aid  the  adoption  of  systematic  irrigation  (for  at  least  fodder  for 
stock),  and  thus  induce  a  larger  pastoral  and  agricultural  population  to 
settle  on  the  land. 

In  tracing  artesian  water  from  its  source  to  its  outlet  in  the  bed  of 
the  ocean,  we  find  the  following  facts.  By  a  natural  process,  through 
the  action  of  the  sun’s  heat,  the  ocean  gives  up  distilled  water  in  the 
form  of  vapour,  passing  into  clouds,  which,  on  impinging  on  the  ranges 
or  higher  lands,  or  under  other  atmospheric  conditions,  resolves  itself 
into  rain.  This  rainfall,  coursing  down  the  surface  declivities  of  the 
country,  is  intercepted  by  the  great  areas  of  the  outcropjiing  porous 
artesian  rocks,  passes  into  and  works  its  way  along  them,  and  in 
quantities  of  such  enormous  collective  volume  that  they  are  incalculable 
upon  any  data  we  have,  or  are  likely  to  have,  at  our  disposal.  Inci¬ 
dentally  I  may  point  out  that  the  highly  absorptive  nature  of  strata 
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of  the  Earth's  crust  is  shown  by  the  chalk  of  the  Cretaceous  foriuatiou 
of  the  London  basin.  By  elaborate  research  it  has  been  found  that 
each  square  mile  ol  dry  upper  London  chalk,  one  yard  in  thickness, 
contains  nearly  three  millions  and  a  half  gallons  of  water,  but  the  same 
quantity  of  rock  is  capable  of  absorbing,  and  it  would  contain  if 
saturated,  upwards  of  two  hundred  millions  of  gallons.  This  chalk 
stratum  has  a  superficial  area  in  England  of  U7U4  square  miles,  upon 
which  the  rainfall  is  nearly  equal  to  four  thousand  million  gallons  daily 
or  equal  to  five  times  the  summer  stream  of  the  Thames.  Wonderful 
as  its  capacity  for  absorbing  and  retaining  rain-water  may  be,  I  do  not, 
however,  think  this  chalk  excels  in  those  respects  the  artesian  rocks  of 
Australia,  and  it  is  far  less  free  in  giving  off  its  water. 

Artesian  water,  being  under  inherent  pressure  from  a  portion  of  its 
volume,  will  rise  to  the  surface  through  any  vent  which  will  relieve 
that  pressure.  It  thus  overflows  the  surface  in  borings  at  all  points  at 
which  the  surface-level  of  the  bore  is  below  that  of  the  outcrop  of  the  ^ 
water-bearing  rocks.  It  is  easily  conceivable  that  sufiQcient  water 
might  be  tapped  by  a  great  increase  of  artesian  borings  in  Australia, 
which  would  provide  permanent  rivers  aud  creeks  in  the  interior  from  [  j 
which  systematic  irrigation  could  be  carried  out.  A  portion  of  the  j'j 
waters  of  those  rivers  might  possibly  reach  the  sea,  as  did  the  waters 
of  the  rivers  of  old  in  the  geological  periods  long  since  passed  away. 

In  any  case,  with  a  greatly  increased  outflow  from  artesian  sources, 
there  would  be  greater  evaporation,  increased  moisture,  and  a  far  moic 
equable  climate  than  now  prevails.  Increased  evaporation  would  com¬ 


plete  the  cycle,  aud  prove,  as  I  have  indicated,  that  although  the 
ancient  rivers  have  been  obliterated,  the  rainfall  on  the  existing  higher 
lauds  is  sufficient  to  supply  the  underlying  porous  strata  of  the  crust 
of  the  Earth  with  an  incalculably  enormous  volume  of  water,  the  utiliza¬ 
tion  of  which  on  the  surface  above  is  only  dependent  upon  the  simi)le 
mechanical  means  at  our  disposal  for  tapping  it. 

The  late  Dr.  Bancroft,  of  Brisbane,  for  whose  oitinions  I  have  always 
had  a  reverence,  proiiounded  the  question  as  to  whether  the  action  of 
the  water  from  numerous  bores  in  the  interior  of  the  country  would 
induce  moisture  sufficient  to  coalesce  with  the  rainy  atmosphere  of  the 
coast,  and  thus  determine  rainfall  in  that  interior.  This  question  has 
often  occurred  to  me  in  my  practice  as  an  artesian  engineer,  which  has 
been  in  the  driest  parts  of  the  interior  country.  In  all  irrigated  or  in 
all  lake  districts,  with  their  accumulation  of  inland  surface  waters, 
the  rainfall  is  greater  than  in  the  adjacent  waterless  country.  This  1 
found  to  be  the  casa  during  a  visit  1  2>&id  some  years  ago  to  the  chain 
of  reservoirs  which  supply  the  city  of  Manchester,  England,  with  water. 
With  a  heavy  periodical  rainfall,  it  was  found  that  during  spells  of  dry 
weather  in  the  adjacent  districts  rain  fell  invariably,  more  or  less,  over 
the  line  ol  reservoirs.  1  remaiked  the  same  effect  in  many  sections  of 
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the  Western  States  of  America,  where  irrigation  from  bored  wells  on 
the  closely  settled  farms  induced  a  larger  and  more  regular,  although 
light,  rainfall  than  that  which  look  jdace  in  the  unsettled  prairie  lands 
of  the  country. 

When  I  first  began  to  practise  as  a  subterranean  water-supply 
engineer  in  Australia — in  the  pioneering  times  in  1877 — the  lack  of 
surface  water  in  that  fine  country,  and  the  evils  attendant  thereon,  was, 
after  an  experience  of  Great  Britain  and  five  years’  practice  in  the 
United  States  of  America,  a  revelation  to  me.  In  the  pastoral  districts  of 
Australia,  in  which  artesian  water  has  been  since  obtained,  great  benefits 
have  accrued.  The  water  has,  in  many  cases,  flowed  in  a  natural  course 
for  over  60  miles  from  the  bore,  and  it  is  now  ready  for  the  fullest 
utilization ;  but  irrigation  for  the  purposes  of  pasturage  or  croj*  is,  as  1 
have  indicated,  only  in  its  initiative  stage. 

Many  inland  towns  of  the  Downs  country  are  supplied  by  reticula¬ 
tion  from  the  bore-water  under  its  natural  high  2)ressure.  Single  bores 
arc  there  8upi>lying  an  ample  and  constant  supply  for  domestic  imriKrses, 
and  also  for  vegetable  and  flower-gardens  ud  libituin,  and  one  scarcely 
knows  which  to  admire  most,  whether  the  fruit  trees  in  bloom  or  the 
blanched  linen  on  the  laundry-women’s  lines.  The  hencfieial  change 
already  induced  by  the  use  of  artesian  water  is  ajiparent  on  every  hand 
in  those  districts  where  it  has  been  largely  obtained.  Live  stock  have 
been  saved  by  thousands,  and  man  made  better,  jihysically  and  morally, 
anl  with  a  fuller  utilization  of  the  water,  the  oue  great  drawback  of 
a  great  country  will  be  largely  neutralized. 


Lord  Laminoios  :  I  believe,  in  almo.-?t  every  case  where  tried,  bore-water  after 
two  or  three  years  deposited  such  a  sediment  as  proved  baiiuful  for  agricultural 
purjrtses.  Of  course,  water  differed  in  the  several  bores,  and  some  might  be  found 
adaptable.  It  seemed  certain  that  lands  that  only  required  irrigation  to  make  them 
fertile  should,  either  by  this  method  or  by  conservation  of  water,  be  turned  to 
better  use.  But  in  the  meanwhile,  with  hundreds  of  thousands  of  acres  of  rich 
lauds  on  the  coast,  with  a  fair  rainfall  and  more  agreeable  conditions  of  life,  and 
which  yet  required  to  be  settled  and  developed,  it  was  unlikely  that  agriculture  on 
a  large  scale  would  be  taken  up  in  the  western  country'. 

Sir  T.  Fowell  Buxton  :  1  think,  from  all  we  have  heard,  the  prevailing  opinion 
is  that  the  artesian  supply  will  go  on  perpetually  flow  ing.  We  know  if  we  have  any 
receptacle  in  England,  such  as  a  gardeuing  water- 2)ot  or  anything  else,  and  we  draw 
from  it,  we  run  it  dry.  Well,  I  have  never  heard  anything  on  that  point,  but  when 
we  are  dealing  with  the  water-supply  of  a  great  continent  and  talk  of  creating  large 
rivers  by  which  to  reach  the  sea,  it  becomes  a  very  important  question  whether 
there  is  any  chance  of  running  it  dry.  So  far  as  1  know,  there  was  no  solution  of  it 
in  S  )Uth  Australia  in  my  time.  The  object  seemed  to  be  to  make  a  reasonable 
supply  along  certain  tracks  al  ng  which  cattle  and  sheep  might  be  driven.  Now, 
it  was  considered  very  important  to  establish  a  cattle-track  between  tyu-ensland 
aud  South  Ausiralii,  going  from  the  railway  near  Lake  Eyre  into  Queensland  to 
the  head  of  the  railway  there,  and  the  scheme  which  was  more  or  less  begun 
iu  my  time  was  to  try  aud  establish  an  artesian  well  at  every  20  or  26  miles. 
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1  do  not  know  whether  that  has  been  maintained,  or  whether  it  hiis  been 
taken  up  by  the  Government  of  Queensland  on  that  side.  But  there  certaiuly 
was  no  attempt,  so  far  as  I  understood  it,  to  produce  a  supply,  a  big  enough 
irrigation  scheme,  that  would  mean  cultivation  of  laud.  It  was  only  attempted 
for  the  supply  of  cattle ;  large  troughs,  as  I  saw  them  in  iSouth  Australia,  were 
established  for  the  feeding  of  cattle,  and  I  think  I  was  surprised  and  rather  dift- 
appointed  by  seeing  a  large  chute,  almost  as  high  as  some  of  those  we  have  been 
seeing  pictures  of  this  afternoon,  a  considerable  chute  going  up  nearly  as  high  as 
this  room,  yet  apparently,  when  used  for  irrigation,  go  such  a  little  way.  I  remember 
seeing  a  garden  just  south  of  Like  Eyre,  where  an  attempt  was  made  to  produce 
dates,  and  there  were  certain  gardens  laid  out  with  date  palms  and  other  things ; 
but  the  irrigation  seemed  to  go  such  a  small  way,  it  may  be  five,  or  six,  or  eight, 
or  ten  acres,  but  it  did  not  extend  to  anything  like  a  large  area,  and  apparently  it 
would  have  gone  if  the  supply  had  been  large  enough.  I  hope  I  have  made  my 
question  clear,  and  have  not  occupied  too  much  of  your  time. 

Dr.  li.  R.  Mill:  There  are  several  points  in  this  most  interesting  [taper  on 
which  I  should  like  to  speak,  and  I  should  like  to  put  my  remarks  in  the  form 
of  questions,  or,  at  least,  to  ask  the  opinion  of  Mr.  Cox  upon  what  I  have  to  say. 
Of  course,  the  im)iortance  of  the  subject  is  apparent  to  all  geographers,  and  1 
think  Mr.  Cox  deserves  special  thanks  for  bringing  forward  so  very  clearly  the 
enormous  importance  of  underground  water-supply  in  the  case  of  this  particular 
continent  of  Australia.  But  then  comes  the  question.  Is  that  water-supply  going 
to  be  continuous  ?  Is  there  under  the  surface  of  Australia  a  great  accumulation  of 
water  stored  up  from  remote  periods  in  the  past?  That  is  a  theoretical  point  which, 
to  my  mind,  is  of  vast  importance.  I  d i  not  know,  but  there  were  several  statements 
in  this  paper  which  suggested  the  idea  that  the  author  possibly  considers  that  the 
water  stored  up  in  these  rocks  dates  back,  8)me  of  it  at  least,  to  comparatively 
remote  geological  periods.  Now,  from  the  study  of  the  general  phenomeriu  of 
[diysical  geography,  one  is  inclined  to  believe  that  the  condition  of  things  should 
assume  a  state  of  equilibrium ;  that  the  storage  of  water  in  the  strata  would  go  on 
to  a  certain  ix)int,  beyond  which  any  fresh  accession  would  be  counterbalanced  by 
loss,  either  a  flow  off  into  the  sea,  or  pterhapjs  by  the  rising  of  the  water  to  the 
surface  and  its  removal  quietly  by  evaporation;  and  I  would  put  it  as  a  question 
whether  it  is  nut  extremely  probable  that  the  available  supply  that  can  be  drawn 
from  artesian  wells  is  not  simply  that  proportion  of  the  rainfall  of  the  country 
which  p)ercolates  into  the  soil.  Wc  know  that  in  our  own  country  there  is  an 
immense  quantity  of  water  saturating  the  chalk  which  lies  beneath  the  London 
clay,  and  that  water  has  been  taken  from  that  supply  to  a  greater  extent,  I  8U[)px>se, 
than  in  any  equal  area  on  the  surface  of  the  Earth,  and  we  know  that  as  a  con¬ 
sequence  of  the  flowing  of  artesian  wells,  and  the  pumping  of  non-flowing  bores, 
the  level  of  saturation  in  the  chalk  has  been  steadily  going  down.  The  amount  of 
water  removed  now  almost  entirely  by  pumpnng — because  the  aitesian  wells  no 
longer  flow  on  the  surface — is  probably  in  excess  of  the  amount  of  water  brought 
in  by  the  rainfall,  hence  the  wells  have  always  to  be  deepened  in  order  to  yield. 
The  same,  1  am  very  much  inclined  to  believe,  will  be  the  case  in  Australia  if 
any  particular  artesian  basin  is  tieated  as  if  its  supply  were  inexhaustible; 
but  then  we  must  remember  that  even  if  that  is  so,  the  amount,  though  not 
inexhaustible,  and  though  perhaps  not  even  incalculable,  is  still  so  very  large  that 
it  will  admit  of  an  enormous  amount  of  development  before  these  limits  begin  to 
be  practical  problems.  There  is  another  |)oint  of  very  great  interest  which  is 
mentioned  in  the  p^per,  and  that  is  with  regard  to  the  effect  of  a  surface  of  water 
in  attracting  rainfall.  Mr.  Cox  referred  to  the  reservoirs  suppdying  Manchester. 
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1  suppose  he  meant  the  Longdendale  reservoirs,  and  there  it  would  be  easy 
to  ascertain  whether  it  is  really  the  case  that  the  existence  of  this  water  surface 
has  produced  any  increase  in  the  amount  of  rainfall,  or  even  in  the  frequency 
of  showers.  Our  usual  experience  is  that  when  you  have  a  level  surface  of  water* 
the  amount  of  evaporation  is  greater  than  any  increased  rainfall  that  would  be 
induced  by  the  lower  temperature  of  the  water,  which,  of  course,  is  the  only  way 
in  which  condensation  would  be  produced  on  the  surface.  As  a  rule,  we  find  a 
slight  rise  in  the  elevation  of  the  land  will  produce  a  greater  rainfall  than  a  lowering 
of  temperature  over  the  surface.  1  have  been  extremely  interested  in  the  paper, 
and  the  practical  outcome  of  it  seems  to  be  that,  side  by  side  with  the  utilization 
of  the  artesian  water,  we  must  go  on  with  the  study  of  the  rainfall,  which  in 
Australia  is  perhaps  more  capricious  than  in  any  other  part  of  the  world,  and 
so  retiuires  a  longer  series  of  years  of  observation  in  order  to  ascertain  the  average 
rainfall ;  in  fact,  1  do  not  believe  that  as  yet  we  know  the  true  average  rainfall 
of  any  part  of  Australia,  because  the  records  have  not  yet  been  kept  up  long 
enough. 

Mr.  Langlek:  Might  I  inquire  what  is  the  basis  of  the  remark  made  in  this 
paper  with  regard  to  the  absence  of  artesian  water  in  Western  Australia?  Is  it 
based  on  geological  theory,  or  is  it  on  actual  ex{)erience  ? 

Mr,  Gibboks  Cox  :  In  regard  to  the  remarks  made  by  Lord  Lamiugton,  I  think 
irrigation  water,  that  is  to  say,  all  water  for  irrigation  purposes,  must  vary  in  quality ; 
even  some  of  the  best  of  the  river-water  is  not  good  for  irrigation.  And,  further,  a 
good  deal  of  the  water  that  comes  from  these  bores,  on  being  exposdl  to  the  air  for 
a  time,  does  very  well  for  irrigation.  I  think  it  is  a  local  matter  to  a  great  extent. 
When  we  take  into  consideration  that  immense  areas  of  land  have  been  irrigated 
in  Algeria,  America,  and  Europe,  I  think  there  is  every  reason  to  believe  we  shall 
get  the  same  results  in  Australia.  As  there  is  such  an  enormous  area  of  artesian 
rocks  in  that  country,  there  is,  in  all  probability,  a  vast  quantity  of  water  adapted 
for  irrigation.  There  may  have  been  some  cases  in  Queensland  where  it  has  not 
been  a  success,  but  that  must  have  been  because  the  water  was  not  adapted  fur  the 
purpose.  1  think  you  will  find  that  neither  the  Government  nor  private  engineers 
claim  that  all  water  is  good  for  irrigation.  Some  is  adapted  for  wool-washing, 
other  is  good  potable  water  and  for  irrigation,  and  I  do  not  think  it  is  safe  to 
assume  that  all  the  artesian  water  of  Queensland  is  unfit  for  raising  crops.  Irriga¬ 
tion  is  only  in  the  initiative  stage.  Of  course  we  cannot  be  certain,  but  I  am 
inclined  to  believe  that  the  future  will  see  a  very  extensive  system  of  artesian 
inigation. 

In  answer  to  SirT.  Fowell  Buxton,  with  regard  to  whether  artesian  rocks  exist 
in  the  Lake  Eyre  district ;  the  most  recent  researches  of  geologists  and  engineers 
show  that  such  rocks  do  exist. 

Sir  T.  Foweli,  Buxto.v  :  My  question  was.  Do  they  exist  there  exclusively,  or 
almost  exclusively  ? 

Mr.  Gibbons  Cox :  I  do  not  know  that;  but  in  the  Lake  Eyre  district  there 
are  remains  of  the  old  Cretaceous  ocean,  and  certainly  Cretaceous  depodts  took 
place  there.  Although  the  lake-water  is  salt,  1  think  that  in  the  future  very  fine 
arte.sian  water  will  be  obtsioel  from  below. 

In  reply  to  Dr.  Mill,  as  regards  |)ermanence  of  supply ;  I  do  not  think  there 
is  any  dunbt  about  that.  If  the  enormous  areas  of  artesian  country  are  taken 
into  consideration,  the  areas  proved  by  actual  boring  down  to  the  water-bearing 
rocks,  which  have  given  large  flows  of  water;  if  you  take  also  the  outcrop  areas 
as  proved  by  actual  surveys  by  the  Government  geologist,  and  the  fact  tnat  there 
has  been  quite  an  average  of  certainly  20  inches  of  rainfall  as  shown  by  the 
No.  V.— May,  1902.]  2  q 
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oflicial  gaugings  of  the  last  fifteen  or  sixteen  years,  you  will  get  at  such  an  enormous 
volume  of  water  stored  up  repeatedly,  or  naturally  conserved,  in  the  ground,  that 
to  my  mind  the  quantity  is  almost  incalculable.  Although  we  find  that  the 
daily  flow  in  Queensland  is  351  millions  of  gallons  from  530  bores,  that  quantity 
is  in  reality  a  mere  bagatelle.  I  think  there  can  be  no  doubt  as  to  the  permanence 
of  supplies  providing  the  rainfall  continues,  and  we  have  no  reason  to  suppose  it 
will  not  do  so.  Another  matter  is,  that  if  you  take  into  consideration  the  porous 
nature  of  the  rocks  of  the  crust  of  the  Earth — even  granite,  as  I  have  nmarked,  is 
HO  constituted  —  and  that  the  Earth  has  been  receiving  rainfall  from  the  vi  ry 
earliest  times,  it  will  be  apparent  that  the  crust  must  have  been  fairly  saturated 
irrespective  of  the  rain  that  has  fallen  in  our  time.  The  Earth  is  absolutely  charg'd 
with  water,  and  a  portion,  no  doubt,  of  the  artesian  flows  has  been  accumulating  f<jr 
ages.  But  we  are  inclined  to  think,  from  the  fact  of  the  water  being  comparatively 
fresh,  that  it  is  not  in  a  state  of  utter  stagnation,  or,  in  other  words,  that  as  it  is  not 
highly  impregnated  with  saline  and  other  alkalies  of  the  Earth,  it  is  moving,  'i  he 
water  (referring  to  the  map)  is,  in  fact,  slowly  jtassing  down  through  the  porous  wat(  r* 
bearing  rock  until  it  enters  the  great  Australian  bight  below  the  surface  of  the 
ocean,  and  also,  in  all  probability,  into  tbe  Gulf  of  Carpentaria.  Further,  as  regards 
permanency,  I  think  it  will  take  very  many  thousands  of  bores  before  an  etfect  is 
appreciably  made  on  the  supply.  Dr.  Mill  said  that,  the  draught  having  been 
very  great  on  the  London  basin,  the  head  of  water  had  naturally  been  reduced, 
although  it  took  a  great  many  years  to  produce  that  result.  Now,  if  we  take 
the  area— 'and  I  scarcely  like  to  make  a  comparison  of  my  native  country  with 
countries  like  that  one — if  we,  however,  comi>are  the  area  of  Queensland  with 
the  London  district,  and  if  we  assume  that  the  Cretaceous  water-bearing  rock  of 
QueensUnd  is  highly  porous  (and  it  is  a  question  in  my  mind  whether  it  is  ii'jt 
equally  as  porous,  and  C(iually  as  good  a  water-conveyer,  as  the  London  Chalk ;  it 
certainly  jtarts  with  water  more  freely),  the  accumulation  of  water  in  that  State  is, 
as  I  have  desired  to  impress  uiton  you,  so  enormous  that  the  comparison  will  not, 
I  think,  hold  with  regard  to  the  London  district. 

With  regard  to  the  question  Mr.  Langler  put  to  me  as  to  Western  Australia. 
The  artesian  rocks  in  that  state  are  of  a  rather  different  nature.  They  are  cd- 
careous  sand-rocks,  belonging  to  the  same  Cretaceous  formation,  and  are  called 
(Eolian  sandstones.  At  Perth  they  have  been  very  successful  in  boring,  and  have 
produced  splendid  water  at  a  depth  of  700  feet  in  the  railway  yard.  It  is  a  very 
fine  flow — it  is,  in  fact,  so  strong  that  the  Railway  Department  could  not  use  it 
all,  but  made  arrangements  with  the  municipality,  the  money  paid  by  that  body 
covering  the  interest  on  the  cost  of  the  bore.  It  has  been  found  at  Bunbury,  on 
the  south-west  coast,  and  at  Guildford,  about  18  miles  up  tbe  Swan  river  from 
Perth,  where  there  arc  many  fine  flows.  The  Cretaceous  belt  is  not  confined  to 
the  south-western  coast,  but  extends  to  Gcraldton  and  Onslow,  on  the  western 
coast,  and  they  have  it  up  here  at  Freycinet  Point,  and  are  also  boring  in  the 
Kimberley  district.  Much  of  tbe  artesian  water  in  the  south  comes  from  the 
Blackall  ranges.  Tbe  northern  district  has  had  a  bad  name  for  dryness,  but  I 
think  it  extremely  likely  that  artesian  water  could  be  obtained  all  over  there.  An 
amount  of  experimental  work — and  it  may  be  to  a  great  extent  so  called — has 
been  left  to  private  enterprise,  the  Government  not  having  supported  the  matter 
as  much  as  1  think  it  ought  to  have  done. 

The  Chairmak  :  I  think  it  is  very  encouraging  for  us  to  hear  from  )tr.  Cox 
that  he  has  great  faith  in  the  permanence  of  the  water-supply  of  these  artesian 
wells.  Certainly  that  was  not  tbe  opinion  of  everybody  in  Queensland  when  they 
were  first  started.  When  I  was  in  Queensland,  there  was  a  good  deal  of  doubt  on 
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the  part  of  some  persons  as  to  whether  the  supply  would  be  permanent,  and 
endeavours  were  made  to  prevent  waste  in  the  water.  It  was  turned  on  at  certain 
hours  and  turncKl  off  again.  No  doubt  a  better  opinion  has  prevailed  since  then,  and 
it  is  believed  that  the  water-supply  will  be  practically  permanent.  And,  as  Mr. 
Cox  says,  of  course  the  number  at  present  in  Queensland,  compared  with  the  area 
of  the  country,  is  very  small  indeed.  There  are  many  interesting  points  connected 
witli  artesian  wells  which  have  not  been  touched  upon,  and  about  which  perhaps 
a  good  deal  is  not  known.  I  would  remark  on  the  extraordinary  dillcrence  in  the 
tcmi>erature  of  the  water.  I  believe  there  is  a  very  great  dift'orence  indeed.  That 
very  beautiful  artesian  well  at  Charleville  (?),  to  which  the  lecturer  referred,  and 
which  I  have  visited  on  various  occasions ;  the  water  comes  out  at  a  temi«rature  of 
about  100^,  and  I  believe  it  is  very  much  higher  in  some  other  wells,  and  possibly 
lower  in  others.  That  water  is  utilized  in  various  w'ays.  For  instance,  there  is  a 
nice  bath,  where  you  can  get  a  very  good  warm  bath  for  a  charge  of  a  {lenny.  Then 
there  is  a  good  deal  of  ditference,  I  believe,  in  the  taste  of  the  water  of  these  various 
wells,  as  is  natural,  as  they  come  from  ditl'erent  soils ;  but  I  believe  most  of  the 
artesian  water  is  *iuitc  palatable  to  animal.^,  but  a  good  deal  is  not  agreeable  to  us 
to  drink.  I  am  sure  you  will  all  agree  with  me  that  Mr.  Cox  deserves  our  thanks, 
not  only  for  bis  lecture  on  the  artesian  wells  and  the  readiness  with  which  he  has 
answered  all  the  questions  put  to  him,  but  because  long  before  this  time  he  com¬ 
menced  to  make  a  general  study  of  the  question  of  artesian  supply,  and  I  may  say 
a  gieat  part  of  bis  life  has  been  devoted  to  that  study,  and  I  believe  with  a  great 
deal  of  success.  I  would  ask  you  all  to  allow  me  to  convey  your  thanks  to  him 
fur  tbe  interesting  lecture  he  has  given  us. 

Mr.  CoX  ;  I  am  extremely  obliged  to  you  for  the  very  kind  way  in  which  you 
have  received  my  paper.  It  has  been  a  great  pleasure  to  me  to  read  it  before  the 
Geographical  Society,  because  it  is  a  Society  of  very  considerable  scientific  research 
and  imix>rtancc.  The  (luestions  that  arise  out  of  this  artesian  water-supply  are 
very  great  and  very  voluminous,  but  I  think,  as  I  said  before,  that  there  is  immen.se 
quantity  of  water  in  tbe  crust  of  the  Earth  which  can  be  got  out,  and  I  believe  it 
can  be  used  for  irrigation  purposes  to  a  very  great  extent. 

Dr.  R.  Loo.vn  Jack,  who  was  unable  to  attend,  sends  the  following  remaiks  on 
Mr.  Cox’s  j)ai)er : — 

Much  credit  is  due  to  Mr.  Cox  for  having  so  clearly  drawn  attention  to  the 
benefits  of  irrigation.  There  can  be  no  doubt  that  at  present  all  tbe  surplus  of 
the  bore-water  beyond  what  is  drunk  by  stock  is  practically  wasted,  except  for  tbe 
slight  improvement  in  tbe  humidity  of  tbe  climate  which  must  result  from  the 
creation  of  a  number  of  open  water-bearing  gutters.  To  cultivate  rice  on  the  low- 
lying  grounds  in  the  vicinity  of  the  bores  would  improve  the  climate,  as  it  has  done 
in  China  and  India,  but  Australian  bushmen  are  not  large  consumers  of  rice,  and 
the  factor  of  freight  to  the  market  will  determine  whether  the  cultivation  will  pay. 
The  (question  of  the  cultivation  of  fodder  for  the  sheep  will  be  looked  upon  by  the 
squatter  in  the  cold  light  of  figures.  Uo  will  cipher  it  up  something  like  this : 

“  My  bore  yields,  beyond  what  the  stock  drink,  100,000  gallons  per  day.  What 
can  I  do  with  that  ?  I  could  (after  making  reservoirs)  pour  G  inches  of  water  four 
times  a  year  over  70  acres  of  land,  and  cultivate  lucerne.  As  a  continuous  growth 
of  lucerne  may  yield  eight  crops,  or  12  tons  per  acre  per  annum,  let  me  assume  that 
my  partial  irrigation  will  yield  four  crops,  or  0  tons  per  annum.  My  70  acres  will 
yield  420  tons,  or  940,000  lbs. 

"To  keep  a  sheep  alive  for,  say,  90  days  in  the  year  when  the  natural  grasses 
fail,  or  the  animal  cannot  reach  them,  will  take  8  lbs.  of  fodder  i>er  day,  or  720  lbs. 
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in  the  year.  My  whole  70  acres  will  thus  tide  1300  sheep  over  the  average  auuual 
period  of  drought.  The  capital  value  of  my  sheep  is  Os.  per  head ;  thus  1300  sheep 
represent  £582.  What  will  it  cost  me  to  save  1300  sheep,  value  £582,  which  would 
otherwise  be  lost  ?  I  have  my  doubts  about  getting  labour  fur  the  tropical  west 
at  coast  or  southern  rates,  and  I  must  reckon  up  the  capital  value  of  reservoirs,  etc., 
but  say  that  my  420  tous  of  fodder  cost  me,  as  1  believe  is  about  the  average  on 
the  coast,  258.  per  ton,  or  £525 ;  the  diff'rence  between  that  and  the  £582  is  very 
small.” 

With  reference  to  the  above,  Mr.  Cox  writes — 

lu  putting  such  words  in  the  mouth  of  the  cold-blooded  s<^uatter,  I  admit  that 
every  one  of  the  figures  I  have  supposed  him  to  use  may  be  erroneous,  because  1 
have  little  practical  knowledge  either  of  pastoral  or  agricultural  pursuits.  In  many 
cases,  however,  I  believe  the  st^uattcr  knows  very  little  more  about  agriculture  than 
I  do,  and  no  doubt  he  will  seek  ex^rert  advice  on  that  subject  from  the  farmer. 
Personally,  1  should  be  delighted  if,  when  the  two  lay  their  heads  together,  they 
find  some  radical  error  in  my  data — much  as,  for  instance,  that  eight  crops  of  lucerne 
can  be  cut  annually  in  place  of  four,  or  that  the  cost  per  ton  will  be  only  half  what 
1  have  supposed,  or  that  some  other  crop  will  be  more  profitable  than  lucerne- 
Nevertheless,  I  assume  that  the  squatter,  like  the  sensible  man  he  is,  will  reason  on 
such  lines  as  1  have  indicated.  If,  with  the  help  of  the  farmer,  with  co-oi)eratiuu, 
and  perhaps  with  the  assistance  of  the  Government,  he  can  sie  his  way  to  make 
irrigation  profitable,  the  whole  country  will  benefit,  and  the  full  value,  in  place  of 
an  infiuitcsimal  pro^tortion,  of  the  generous  provision  of  nature  will  be  realized.  It 
is  difficult  to  contemplate  the  present  waste  philosophically. 

1  am  pleased  to  find  that  so  high  an  authority  as  Dr.  Jack  confirms  my  opinion 
as  to  the  capabilities  of  the  present  outflow  of  artesian  water  in  Queensland,  and 
that  there  is,  in  his  opinion,  a  means  of  practical  irrigation  from  that  source. 

OtlloDs  per  diem. 

The  prcscut  outflow  is  .  351,205,000 

Allow  for  non-irrigablc  water  10  per  cent.  \ 

Allow  for  soakage  and  evaporation  per  diem  1 20  per  cent.  70,259,000 
10  per  cent.  ) 

Water  used  per  diem  by  maximum  number  of  sheep 
(year  1892) — 22,000,000  sheep  at  two  gallons  each 

per  diem  .  44,000,000 

-  114,259,000 

237,030,000 

1  inch  of  rainfall  gives  22,022  gallons  jwr  acre. 

20  inches  ^rer  annum  (allowing  four  waterings  of  5  inches  each)  gives  543,485 
gallons  i)er  acre;  and  237,030,000  gallons  [xir  day  woull  irrigate  151,191  acres 
with  20  inches  of  bore  water  per  annum,  or  would  irrigate  at  the  rate  of  nearly 
300  acres  at  each  of  the  532  bores  treated  upon. 
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By  Captain  P.  K.  KOZLOFF. 

In  the  spring  of  1899  the  Russian  Geographical  Society  sent  out 
under  my  direction  an  expedition  to  Central  Asia  and  Tibet,  organized 
with  the  money  granted  for  that  purpose  by  the  Emperor.  My 
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travelling  companions  were :  Captain-Lieut.  of  Horse  Guards,  A.  N. 
Eaznakoff,  who  for  the  first  time  undertook  such  a  long  and  difficult 
journey;  and  B.  Th.  Ladyghin,  who  accompanied  me  for  a  second 
time.  Kaznakoff  undertook  to  make  collections  of  insects  and  mol- 
luBCii,  while  Ladyghin  was  to  look  after  plants  and  butterflies;  at  the 
same  time,  owing  to  his  excellent  knowledge  of  the  Chinese  and 
Manchurian  languages,  as  well  as  of  the  Turkish  dialects  spoken  in 
Ea.stern  Turkestan,  ho  collected  various  ethnographical  and  historical 
materials,  and  w'as  the  intermediary  in  our  relations  with  the  Chinese 
authorities.  Both  could  make  surveys  during  the  excursions  which 
they  undertook  independently  from  the  main  caravan.  I  kept  the 
geographical,  meteorological,  and  natural  history  diaries,  made  the 
survey  along  our  route,  and  determined  the  astronomical  positions. 
At  the  same  time  I  collected  birds  and  mammals.  In  short,  every 
one  of  us  had  his  own  sphere  of  activity. 

The  convoy  of  the  expedition  consisted  of  sixteen  soldiers  from 
different  parts  of  Russia :  eight  grenadiers,  one  man  from  Omsk, 
six  men  from  Transbaikalia,  and  one  from  Biysk.  They  were  under 
the  command  of  Sergeant  Ivanoff,  an  experienced  veteran  who  took  part 
in  three  previous  expeditions  of  Prjevalsky,  PyevtsoflF,  and  Roborovsky. 
We  had,  moreover,  two  men  from  Transbaikalia  who  lx)th  had  also 
accompanied  Prjevalsky,  one  of  whom  was  a  very  good  taxidermist, 
while  the  other  was  an  excellent  hunter,  and  both  could  render  some 
service  as  interpreters.  For  Mongolian,  wo  had  an  interpreter  from 
Transbaikalia,  Tsokto  Badmajapoff,  who  proved  to  be  very  useful  in 
different  ways.  Beside  their  direct  duties  of  looking  after  the  animals 
and  harnessing  them,  the  men  soon  learned  to  help  us  in  botanical  and 
entomological  preparations. 

It  was  intended  that  the  expedition  should  follow  the  Chinese  or 
Eastern  Altai  from  the  Altaiskaya  village  to  the  eastern  extremity  of 
those  mountains.  Then  it  had  to  cross,  wherever  it  would  be  possible, 
the  eastern  portion  of  the  Great  Gobi,  and,  through  the  province  of 
llan-Su,  had  to  enter  Tsaidam,  where  further  preparations  would  l>e 
made  for  the  exploration  of  Eastern  Tibet,  which  is  known  under  the 
name  of  “  Kam”  (Kan-tsian  by  the  Chinese).  The  return  journey  was 
to  be  made  along  the  already  well-known  routes  through  the  Alashan 
and  nVt  Urga  to  Kiakhta. 

We  all  met  in  the  Altaiskaya  village  of  the  province  of  Semipal.atinsk 
at  the  beginning  of  July,  1899.  The  work  went  on  with  great  energy. 
Ladyghin  bought  the  camels,  and  all  of  us  prepared  the  l>oxcs 
and  arranged  our  baggage.  The  men  practised  shooting,  each  man 
studying  his  own  rifle.  Scientific  collections  were  also  made,  and  we 
all  burned  with  the  desire  to  start  on  the  great  journey.  We  started 
on  July  14  (2r)lh  N.S.),  after  a  Te  Deum  had  been  sung,  and  I 
had  read  to  my  travelling  companions  the  words  of  a  telegram  by 
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■which  the  Emperor  and  the  President  of  the  Academy  of  Science  bade 
God-speed  to  the  expedition. 

Our  caravan,  which  consisted  of  fifty-four  camels,  fourteen  hors(  g, 
and  a  small  flock  of  sheep,  was  divided  into  seven  sections,  and  slowly 
began  its  journey  up  the  Bnkhtarma  river,  along  the  foot  of  the  forest- 
clothed  Narym  range.  We  had  splendid  weather,  and  there  was  plenty 
of  work  for  every  one.  Gn  August  1  (13th  N.S.)  the  expedition  crossed 
the  frontier  of  Russia  by  the  pass  of  Ulan-daba,  and  hero  it  divided  into 
two  portions.  I  followed  the  high-road  to  Kobdo,  which  had  already 
been  visited  by  General  Pyevtsoff,  while  my  comrades  Kaznakoff  and 
Ladyghin  toeik  a  more  southern  route  lying  nearer  to  the  main  axis  of 
the  Altai,  with  the  purpose  of  exploring  the  sources  of  the  Kobdo  river 
and  tbe  Al2)ine  lakes,  of  which  there  is  a  profusion  in  this  part  of  the 
Altai.  They  had  also  to  explore  the  fauna  and  the  flora  of  these  lakes, 
and  took  with  them  for  that  purpose  a  small  canvas  boat,  as  well 
as  dredges,  thermometers,  and  other  hydrological  instruments.  My 
comrades  came  to  Kobdo  four  days  after  my  arrival  thither,  and  their 
excursion  was  quite  successful.  They  could  not,  however,  make  much 
use  of  the  canvas  boat,  on  account  of  the  strong  winds  which  prevailed 
during  these  days.  Soundings  were  made  on  the  two  Kobdo  lakes, 
upper  and  lower,  which  give  origin  to  the  Kobdo  river.  After  a  few 
days’  stay  in  Kobdo,  we  resumed  our  journey. 

Thanks  to  our  good  relations  with  the  local  Chinese  authorities, 
they  endeavoured  to  help  the  expedition  in  all  possible  ways.  Our 
intention  was  to  explore  the  Eastern  Altai  by  means  of  a  number  of 
detached  excursions  which  were  to  be  made  by  my  comrades,  while 
the  main  body  of  the  caravan  would  move  along  the  northern  slope 
of  the  Altain-Nauru.  The  Mongol  inhabitants  of  this  region  were 
consequently  warned  beforehand  by  the  Kobdo  authorities,  and  they 
quite  willingly  gave  us  exiierienced  guides  and  even  transport  animals 
for  this  purpose. 

Soon  after  we  had  left  Kobdo,  and  were  near  the  temple  Tuguryughen- 
Kyure,  situated  on  the  Tsenkyr-gol  river  on  the  northern  slope  of  the 
Altai,  I  sent  out  my  comrade  Ladyghin  for  the  exploration  of  the 
southern  slope  of  the  Altai,  parallel  to  the  line  of  my  journey  on 
the  northern  slope.  He  had,  besides,  to  explore  the  river  Bulugun  and 
ascertain  whether  beavers  are  still  found  in  this  locality,  or  only  lower 
down  on  the  Urungu  river.  My  comrade  brilliantly  accomplished  that 
commission.  He  crossed  the  Chinese  Altai  twice,  explored  the  Bulugun 
river,  and  followed  the  southern  slope  of  these  mountains  as  far  as  the 
meridian  of  Lake  Khulmu-nor,  where  he  joined  the  main  caravan,  after 
having  made  300  miles  of  survey.  The  eastern  portion  of  the  southern 
slope  was  explored  by  Kaznakoff,  who  crossed  the  route  that  was 
folloxved  by  Prjevalsky  from  Urga  to  Alashan,  and  afterwards  went 
round  tbe  eastern  extremity  of  the  Altai,  so  as  to  meet  me  while  1 
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was  following  the  northern  slope.  As  to  myself,  I  followed  the  northern 
slope  of  the  Altai,  making  at  every  step  new  discoveries,  while  we  took 
advantage  of  the  opportunity,  which  we  did  not  foresee,  of  exploring 
the  western  part  of  the  Gobi  as  well,  and  Ladyghin  was  sent  out  to 
cross  the  great  desert  in  its  western  part,  in  the  meridian  of  Ulyasutai 
and  Su-chu. 

The  Eastern  Altai  has  a  general  direction  from  north-west  to  south¬ 
east.  On  the  meridian  of  Eobdo  it  must  be  divided,  however,  into  two 
parts,  widely  different  from  each  other.  The  western  part  is  high, 
contains  masses  of  glaciers  and  of  snow-clad  peaks.  It  is  very  rocky, 
covered  with  forests,  and  receives  large  quantities  of  rain  and  snow. 
To  the  east  of  Kobdo  the  Altai  assumes  a  quite  different  aspect;  it 
becomes  low,  and  rarely  reaches  the  snow-line  with  its  high  summits. 
Such  summits  are  met  with  only  on  the  meridian  of  Lake  Khara-usu, 
and  further  east  they  become  very  rare.  The  main  summits  are 
Tabyn-khumustu,  Ehara-atsyrga,  Ikhe-bogdo,  and  Baga-bogdo.  The 
first  is  in  the  meridian  of  Eobdo ;  the  second  in  the  meridian  of 
Lake  Sharghin-tsagan-nor  ;  the  third  is  nearly  in  the  longitude  of  Lake 
Orok-nor ;  and  the  fourth  of  Lake  Tatsyp-nor.  All  these  lakes  are 
situated  on  the  northern  slope,  and  I  pat-sed  them  on  my  route.* 

Owing  to  the  dry  winds  coming  from  the  south,  t.e.  from  the  Jun- 
garian  desert  and  the  Gobi,  the  eastern  Altai  has  but  few  forests  and 
alpine  meadows;  nevertheless,  the  Mongols  keep  here  large  herds  of 
sheep,  cattle,  and  horses,  and  some  camels.  The  gentle  slopes  of  the 
mountains  on  the  northern  side  are  covered  with  excellent  grazing- 
grounds,  while  on  the  southern  slope,  which  is  covered  with  a  mixed 
vegetation,  characteristic  of  both  the  prairies  and  the  deserts,  one  finds 
very  good  pasture  grounds  for  the  camels,  which  are  the  chief  means 
of  livelihood  of  the  Mongolian  natives.  Neither  of  the  two  slopes  of 
the  Gobi-Altai,  as  I  name  the  Chinese  Altai,  may  be  said  to  be  rich  in 
rivers.  The  tree-vegetation  of  these  mountains  is  poor  as  a  rule,  and 
only  the  slopes  of  the  Baga-bugdo  are  a  little  better  off  in  this  respect. 
In  the  gorges  of  these  mountains  we  found  a  considerable  quantity  of 
the  Euphrates  poplar  {Populm  euphratlca),  and  three  or  four  different 
species  of  bushes,  as  well  as  some  thickets  of  willows.  As  to  the  animal 
life,  we  did  not  find  a  great  variety  of  species,  but  considerable  quan¬ 
tities  of  wild  sheep  were  seen.  In  the  valleys  of  the  northern  slope  we 
found  large  flocks  of  antelopes  {Gazella  gutturosa,  G.  tuhgutturom,  Saiga 
tatarica).  Very  often  we  saw  also  large  quantities  of  wolves,  foxes, 
and  hares. 


*  Tliia  part  of  the  journey  rras  described  in  letters  published  in  the  Itre*tia  of  the 
Russian  Geographical  Society  {Geographical  Journal,  January,  1900,  p.  56).  The 
maiu  poiut  of  interest,  for  the  geographer,  of  this  part  of  the  journey  is  in  its  having 
established  the  border-range  character  of  the  Sailughem  range. — P.K. 
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At  last  we  reached  the  wells  of  Chatseringhi-hudak,  where  we 
stayed  for  some  time  for  the  arrival  of  Eaznakoff,  and  the  preparation 
of  the  collections  which  had  to  be  sent  back  to  Russia,  together  with 
reports  on  the  work  of  the  expedition  and  correspondence.  Kaz- 
nakoff  soon  joined  ns,  after  having  most  successfully  accomplished 
his  journey.  He  had  covered  nearly  600  miles  with  his  survey, 
which  he  connected  in  two  places  with  the  surveys  of  Prjevalsky, 
and  he  had  passed  round  the  eastern  extremity  of  the  Altai.  In 
this  way  the  Gobi-Altai  was  explored  all  round,  and  crossed  several 
times  by  the  members  of  the  expedition.  Altogether,  we  had 
covered  nearly  2900  miles  with  our  surveys,  and  made  rich  collections 
in  natural  history,  ethnography,  and  the  archaeology  of  this  part  of 
Mongolia. 

We  had  now  to  explore  those  parts  of  the  Great  Gobi  which  had 
hitherto  not  been  visited  by  any  European,  and  were  considered  almost 
entirely  inaccessible.  In  the  western  portion  of  the  great  desert, 
Ladyghin  was  already  making  his  explorations,  in  those  parts  of  it 
which  lie  between  the  route  of  Potanin,  cm  Etsin-gol  to  the  Altai,  and 
the  imperial  route  from  Hami  to  Su-chu.  Eaznakoff  and  myself  had 
now  to  explore  its  eastern  portion. 

We  left  Chatseringhi  on  December  1  (13th  N.S.),  1899.  For  many 
hundreds  of  miles  we  had  before  us  the  renowned  desert  of  the  Gobi, 
the  unknown  parts  of  which  have  been  recently  narrowed  more  and  more 
under  the  invasion  of  the  Europeans — surveys  having  already  been 
made  on  its  western  and  eastern,  northern  and  southern  borders.  I 
took  for  our  main  caravan  the  meridional  route  leading  to  Lan-chu, 
while  Eaznakoff  went  at  the  same  time  in  a  diagonal  direction — 
first  towards  the  lakes  which  are  formed  by  the  Etsin-gol  river, 
and  thence  to  the  encampments  of  the  Alashan  prince.  He  had 
thus  to  explore  the  most  difficult  central  part  of  the  Gobi.  This 
bold  journey  could  only  be  accomplished  after  we  had  collected 
much  information  about  the  character  of  the  region,  and  owing  to  the 
excellent  relations  which  we  had  formed  with  the  Mongolian  princes 
and  their  subjects,  who  did  their  utmost  to  help  us  in  our  difficult 
enterprise. 

AVant  of  space  will  not  permit  me  to  describe  in  more  detail 
the  Gobi,  the  character  of  which  has  in  reality  nothing  in  common 
with  what  we  find  in  earlier  descriptions.  The  Gobi  was  usually 
represented  as  a  flat  land  covered  with  sand,  showing  no  signs  of 
hills,  except  in  its  western  parts,  where  it  was  crossed  by  Potanin,  and 
where  mountains  running  eastwards  and  south-eastwards  were  repre¬ 
sented  on  our  maps.  It  appeared,  however,  that  all  the  northern  part 
of  the  Gobi,  for  about  200  miles  southwards,  on  thp  routes  of  both 
Eaznakoff  and  myself,  represents  a  country  which  is  crossed  from  west 
to  east,  and  from  north-west  to  south-east,  with  more  or  less  high 
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raountainB,  undulations,  and  ranges  of  hills,  in  the  valleys  and  gorges 
of  which  one  finds — not  frequently,  of  course,  but  still  occasionally — 
nomad  Mongols  with  their  herds  of  camels.  This  part  of  the  Gobi  is 
everywhere  easy  of  access,  and  is  traversed  in  all  directions  by 
routes  provided  with  wells  which  contain  sweet  or  slightly  brackisli 
water. 

The  southern  part  of  the  Gobi,  on  the  contrary,  represents  indeed  a 
barren  desert,  covered  with  masses  of  sand,  and  only  occasionally  intcr- 
secte<l  with  low  ranges  of  hills,  of  which  the  highest  on  my  route  were 
the  Yebarai  hills.  The  crossing  of  the  Badan-chirin  sands  cost  mo 
a  good  deal,  because  all  our  riding-horses  died  one  after  the  other  front 
want  of  grass  and  the  fearful  cold,  although  we  had  taken  with  us 
some  corn  to  feed  them.  We  were  thus  compelled  to  ride  on  camels, 
and  consequently  suffered  at  the  outset  from  giddiness;  in  fact,  wo 
preferred  to  walk  and  thus  keep  ourselves  warm. 

The  central  part  of  the  Gobi,  which  was  exploretl  by  Eaznakoff,  is 
also  hilly  in  its  northern  portions  and  sandy  in  the  south ;  but  my 
comrade  succeeded  in  crossing  it  quite  successfully,  thanks  to  the 
Mongols,  who  willingly  gave  them  the  very  best  camels,  and  helped 
them  to  support  the  fearful  cold  and  other  difficulties. 

The  western  portion,  which  was  explored  by  Ladyghin,  also  proved 
to  be  very  interesting.  He  had  to  cross  a  still  higher  hilly  tract  covered 
by  ranges  of  mountains,  large  and  small,  having  as  a  rule  a  south¬ 
eastern  direction,  and  separated  from  each  other  by  broad  dreary  desert 
valleys  covered  with  gravel.  lie  found  no  sands  at  all ;  only  when  he 
was  already  near  to  the  cultivated  region  upon  which  the  town  of 
Su-chn  is  situated,  he  had  to  cross  a  narrow  strip  of  sand  barkhans 
(dunes),  named  Narin-hulusu,  covered  with  low  hard  rushes;  this 
belt  of  sands  stretches  for  a  long  distance  further  east.  Nearly  in  the 
centre  of  the  desert  he  crossed  and  explored  a  fairly  high  mountain 
range,  which  is  known  to  the  Mongols  by  the  name  of  Aty-bogdo  and 
Koku-tomyrty.  It  is  a  high  and  narrow  range  of  hills,  which,  not¬ 
withstanding  its  position  in  the  centre  of  the  desert,  proved  to  be  rich 
in  animal  and  vegetable  life.  In  all  the  gorges  of  its  northern  slope 
there  are  small  streams,  springs,  and  wells,  round  which  one  some¬ 
times  finds  thickets  of  tograk  wood  (^Populus  euphrniica)  together  with 
various  bushes,  of  which  the  tamarisk  and  one  species  of  willow,  both 
covered  with  clematis,  succeed  best.  The  Nitraria  Schohtri,  and  various 
species  of  Lycium,  Nyricarta,  roses,  Salsola,  (ilycyrrhiza,  Poa,  Panlctm, 
Amaranthua,  Centaurea,  Lactuca,  Statlce,  Savsaurea,  Polygonum,  several 
Chenopodiacese  and  Orobanche  also  appear  in  quantities.  Besides,  in 
all  the  gorges  one  finds  thickets  of  rushes,  and  on  the  slopes  of  the 
mountains  certain  species  of  rhubarb,  much  liked  by  the  Mongols, 
while  the  steppe-grass  {Stipa  orivntnlia)  attracts  every  year  a  number  of 
Mongols  from  the  Ederen  region. 
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The  animal  life  is  also  fairly  varied  and  richly  represented.  One 
finds  here  in  the  valleys  the  khulan  (Antnus  onai/rr),  the  wild  camel 
{Canu  lm  hnctriam$),  gazelles  {Gazella  mhijutturota),  and  in  the  mountains 
plenty  of  foxes,  wolves,  argalis,  roebucks,  and  even  some  bears.  iSIy 
comra«le,  however,  did  not  meet  with  any  of  the  latter,  although  he 
was  told  that  they  live  in  this  neighbourhood  and  feed  upon  rhubarb 
roots,  which  are  also  considered  a  delicacy  by  the  Mongols,  who  bake 
them  in  hot  ashes.  In  the  thickets  of  the  valleys  my  comrade  found 
the  Uklik  (Caccahia  chucar),  the  Ilearded  Titmouse  Ptnmnis  hiarmicutt,  a 
spoi'ics  of  the  Alanduln,  some  Saksaul  sparrows,  and  so  on.  lie  was 
told  that  formerly  bears  were  also  found  in  this  neighbourhood,  but 
had  disappeared. 

After  having  thus  completed  the  exploration  of  the  Gobi,  which 
was  crossed  in  three  different  directions,  so  as  to  leave  no  unexplored 
region  in  the  great  desert,  the  members  of  the  expedition  hurried  to 
the  meeting-point,  which  was  the  Buddhist  monastery  Chortan-tau, 
situated  near  to  the  town  of  Sinin,  on  the  Dai-tun-ho  river.  In  this 
monastery,  which  is  located  in  a  beautiful,  picturesque,  and  woo*ly 
gorge,  my  great  teacher,  N.  M.  Prjevalsky,  stayed  on  several  occasions, 
and  during  his  fourth  journey  I  visited  it  as  well.  I  expected  to 
meet  with  a  good  reception  in  this  monastery  from  the  lamas,  who 
so  highly  respected  my  late  teacher,  and  I  was  not  mistaken.  Ladyghin 
came  to  Chortan-tau  one  month  before  me,  and  as  soon  as  the  lamas 
learned  that  he  w'as  a  member  of  an  expedition  conducted  by  a  pupil  of 
Prjevalsky,  and  that  the  expedition  would  soon  reach  their  monastery', 
they  very  kindly  managed  to  set  apart  certain  buildings  for  our  reception. 
Both  myself  and  my  comrade,  Kaznakoff,  as  we  were  passing  through 
the  town  of  Lan-chu,  had  the  pleasure  of  making  the  acquaintance 
of  the  members  of  the  China  Inland  Mission,  Messrs.  Belcher  and 
Fiddler,  who  were  extremely  kind  to  us,  and  helped  us  in  different 
ways.  When  I  reached  the  above-named  monastery,  the  Ghegens 
received  me  most  cordially,  and  vied  with  each  other  in  inviting 
mo  to  dinners  and  to  divine  services,  and  in  showing  me  their 
temples.  Taking  advantage  of  our  stay  at  this  spot,  I  made  large 
collections  of  birds  and  mammals,  and  left  here  part  of  my  baggage. 

In  the  mean  time  I  sent  Ladyghin,  and  afterwards  also  Kaznakoff,  to 
Sinin,  to  the  governor  of  the  province,  to  have  a  talk  with  him  about 
our  further  journey,  to  settle  all  details,  and  especially'  to  get  the  mail 
from  Europe.  At  Sinin  Ladyghin  could  not  refuse  the  hospitality  most 
kindly  offered  fo  him  by  Mr.  and  Mrs.  Bobinson,  members  of  the  China 
Inland  Mission. 

At  last,  leaving  part  of  our  collections  with  the  lamas  in  the 
monastery,  I  left  this  place  and  went  w'ith  my  caravan  to  the  town 
of  Dan-gher,  where  we  all  met.  The  Governor  of  Sinin  gave  our 
expedition  all  necessary  orders  and  letters  of  introduction  to  the  local 
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Tibetan  prinoea,  who  are  under  the  Sinin  governor.  lie  also  aided 
KaEnakoET  in  sending  a  caravan  with  provisions  to  Tsaidam.  In 
Tsaidam  we  stayed  at  the  monastery  Barun'tsasak,  and  in  the  ex¬ 
pectation  of  spring,  we  prepared  everything  for  our  Tibet  jonrney.  A 
meteorological  station  was  built,  and  part  of  onr  collections  was  left 
at  this  depot,  as  also  all  onr  camels.  Four  men  from  our  convoy,  under 
Sergeant  Ivanoff,  had  to  remain  at  the  depot,  and  Sergeant  Muravioff 
was  entrusted  with  the  meteorological  observations. 


KOZLOFP  MAKING  ASTRONOMICAL  OBSERVATIONS  MIIILE  WINTERING  IN  KAM,  EAST  TIBET. 


The  spring  was,  however,  slow  in  coming.  The  neighbourhood  of 
Barun-tsasak  was  very  dreary,  and  only  in  the  valleys  of  the  northern 
slope  of  the  gigantic  range  of  Burkhan-Budda  some  signs  of  reviving 
nature  could  be  detected  by  the  end  of  April.  Kaznakoff  was  perhaps 
the  most  successful  in  making  his  collections. 

On  May  17  (30th  N.S.),  1000,  we  at  last  left  this  depot,  and,  carrying 
our  baggage  on  yaks  and  hainyks,  we  began  our  journey  by  crossing  the 
Burkhan-Budda  range  along  the  Nomokhun-gol  river.  This  was  done 


THE  RUSSIAN  TIBET  EXPEDITION,  1899-1901. 


585 


successfully,  and  in  June,  after  having  slowly  crossed  the  two  great 
ranges  of  Burkhan-Budda  and  Amnen-kor,  we  reached  the  shores  of 
Lake  Russian,  pitching  our  camp  at  the  place  where  the  Hoang-ho  flows 
out  of  this  lake.  As  we  were  crossing  the  Amnen-kor  1  obtained  several 
specimens  of  the  very  pretty  Fringilline  bird,  Leocoslicte  roboroir$1cii, 
which  was  described  by  Prjevalsky,  who  possessed,  however,  but  one 
single  specimen.  Two  days  after  we  had  reached  the  lakes  of  the  upper 
IIoang-Ho,  we  saw  coming  large  parties  of  the  N’Golok  robbers,  who 
were  returning  from  Lhasa  with  their  prince,  Uombu-rinchini-shiam. 

I  tried  to  enter  into  relations  with  them,  but  this  was  of  no  use, 
because  their  prince,  although  he  had  given  a  solemn  pledge  at 
Lhasa  never  to  fight  more,  said  quite  frankly  that  he  could  not 
answer  for  his  men,  who  were  sure  to  attack  the  expedition  as  soon 
as  it  appeared  on  their  territory.  As  I  did  not  want,  on  my  very 
first  entry  into  Tibet,  to  make  use  of  arms  for  the  conquest  of 
scientific  discoveries,  I  preferred  to  change  my  direction  and  to  go 
straight  southward,  so  as  to  cross  the  territory  of  the  N’Goloks  on  my 
return  journey  only. 

After  having  explored  with  Kaznakoff  the  northern  shores  of  the  lakes 
of  the  upper  Hang-Ho,*  we  went  along  the  isthmus  which  separates  Lake 
Russian  from  Lake  Exi)edition  (Orin-Nor  and  Jarin-nor ;  also  Hchara- 
lutso  and  Unora-mtso),  and  crossing  the  river  which  connects  both  lakes, 
we  entered  the  valley  of  the  river  Jaghyn-gol.  In  order  to  cross  the  great 
watershed  between  the  Yellow  and  Blue  rivers,' we  followed  the  course  of 
this  river,  and  on  the  summit  of  the  watershed  we  found  a  marshy,  0})en 
depression  in  the  mountain  range,  the  altitude  of  this  pass  reaching 
14,700  feet.  From  this  pass  we  saw  to  the  north  of  us  the  high  plateau 
of  Tibet  stretching  north  and  west  in  a  succession  of  gigantic  waves, 
and  to  the  south  of  us  we  had  the  deep  gorges  and  the  sharp  snow- 
clad  peaks  of  the  Gatu-ju  group  of  mountains. 

The  plateau  of  Tibet,  upon  which  lie  the  sources  of  the  mighty 
Yellow  and  Blue  rivers  and  the  Mekong,  covers  with  its  massive 
structure  an  immense  area.  In  its  eastern  portion,  to  the  east  of  a 
diagonal  line  which  runs  south-w’est  to  north-east,  it  falls  under  the 
influence  of  tho  monsoons  from  the  Indian  ocean,  and  is  consequently 
rich  in  atmospheric  precipitation,  which  feeds  these  rivers  ;  but  to  the 
west  of  this  line,  where  the  plateau  attains  a  still  greater  height  and 
has  a  still  more  even  surface,  the  dryness  of  the  climate  progressively 
increases,  and,  instead  of  a  covering  of  grass,  we  find  only  a  gravelly 
desert,  which  was  so  truly  described  by  M.  V.  Pyevtsoflf  as  “dead 
land.”  In  proportion  as  one  moves  further  east  from  this  diagonal 
climatic  line,  and  the  rivers  which  flow  this  way  become  mightier  and 


*  I.adyghin  made  soundiugd  iu  Luke  ItuMian  for  several  miles  from  the  outflow  of 
tho  Uoaug-llo;  they  gave  depths  up  to  15  fathoms. 
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miglitier  Btreams,  the  plateau  appears  more  and  more  eroded,  and 
atisumos  the  features  of  an  Alpine  region. 

Deep  river-valleys  and  narrow  gorges  alternate  with  the  high  crests 
of  the  water-divides.  The  roads,  or  the  footpaths,  as  the  case  may  be, 
either  descend  to  a  great  depth  or  climb  to  a  great  relative  and  absolute 
height.  Here  a  mild,  and  there  a  rough  climate ;  belts  of  luxurious 
alternate  with  belts  of  an  extremely  poor  vegetation ;  spots  occupied 
by  man,  and  lifeless  summits  of  the  grand  mountain  ranges — all 
these  alternate  in  rapid  succession  before  the  eyes  of  the  traveller. 
Most  beautiful  panoramas  of  mountains  unfold  at  his  feet  as  he  gazes 
towards  the  remote  horizon,  and  soon  after  everything  disappears  as 
he  stands  between  the  narrow  sides  of  the  rocky  gorges,  where  he 
hears  the  roaring  of  the  blue  and  foaming  waters,  while  on  the  high 
levels  only  the  howling  of  the  storm  fills  the  air. 

As  soon  as  we  entered  the  basin  of  the  Blue  river  we  felt  the 
surroundings  to  be  of  a  milder  character.  The  roughness  of  the  climate 
which  we  had  experienced  heretofore  had  been  left  behind  on  the  last 
mountain  pass.  With  every  step  down  the  gorge  it  became  warmer  and 
drier;  the  eye  rested  upon  pleasant  landscapes.  Our  herbarium  and 
our  entomological  collections  rapidly  increased,  as  we  saw  everywhere 
carpets  of  flowers,  with  butterflies,  and  all  sorts  of  insects  fluttering 
about.  Only,  owing  tp  the  presence  of  man,  we  did  not  see  any  more 
representatives  of  the  great  mammals  which  wo  used  to  find  in  such 
numbers  on  the  plateau. 

We  soon  entered  into  friendly  relations  with  the  first  Tibetans,  of 
the  lloshun  of  Namtso,  whom  we  met,  and  this  friendly  intercourse 
helped  us  in  our  further  journey  southwards.  With  the  aid  of  the  old 
prince,  Namtso-Purzek,  and  his  sons,  we  found  no  difficulty  in  crossing 
the  Blue  river,  and,  going  next  over  a  high  mountain  range,  we  reached 
on  its  other  slope  the  I-chu,  a  tributary  of  the  right  bank  of  the  Yang- 
tse-kiang.  Continuing  our  journey  up  this  tributary,  we  reached  at 
the  beginning  of  August  the  shores  of  Lake  Khombo-mtso,  round  which 
are  the  settlements  of  Tibetans  from  the  Dett  Hoshun.  The  elder  of 
these,  as  dirty  as  his  companions,  made  his  appearance  at  our  bivouac 
fire,  quite  frightened.  With  trembling  hands  he  brought  me  some 
presents,  and  had  difficulty  in  pronouncing  his  greetings  on  account  of 
the  shaking  of  his  voice.  It  soon  appeared  that  the  cause  of  this 
fright  was  that  the  Tibetans  were  saying  among  themselves  that 
Itussians  have  come  at  last  to  revenge  the  death  of  their  murdered  com¬ 
rade,  by  whom  they  meant  the  well-known  French  traveller,  Dutreuil 
de  Bhins,  who  perished  here  from  the  hands  of  the  Tanguts  of  the 
Dett  lloshun. 

The  expedition  soon  reached  the  monastery  of  Jarku,  which  was 
also  visited  during  our  stay  there  by  the  embassy  from  the  Governor 
of  Sinin,  which  visits  this  country  once  every  three  years  to  collect 
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the  tribute.  It  ia  interesting  to  note  that  our  atay  in  this  monastery 
was  precisely  at  the  time  when  the  Boxer  uprising  broke  out  in 
t'hina,  but  neither  ourselves  nor  the  Chinese  authorities  knew  any¬ 
thing  about  it.  AVe  spent  our  time  in  mutual  invitations  to  dinners 
and  to  fishing-parties  in  the  river,  on  the  shores  of  which  we  had  our 
encampment. 

After  having  bade  good-bye  to  the  Chinese,  who  gave  us  for  a  few 
(lays  an  interpreter  of  the  Tangut  language,  we  left  Ja-chu  on  August 
21  I  Sept.  3),  11)00,  and  continued  our  journey  up  the  river  Bar-chu, 
whii  h  brought  us  to  a  broad  wide  valley,  closed  in  the  south  by  a 
mighty  mountain  range  covered  here  and  there  with  perpetual  snow. 
This  was  the  watershed  between  the  Blue  river  and  the  Mekong. 
This  yet  unnamed  range  of  mountains  stretches  as  an  immense  wall 
from  the  north-west  to  the  south-east,  and  is  covered  with  excellent 
pasture  grounds,  visited  by  the  numerous  herds  of  cattle  of  the  nomads. 
The  pass  Qur-la  reaches  15,200  feet  of  absolute  height,  and  when  we 
were  on  its  southern  slope  we  were  already  in  the  basin  of  the  Mekong. 
For  several  days  in  succession  we  continued  our  journey  south-west¬ 
wards,  crossing  several  parallel  chains  of  mountains  and  numbers  of 
large  and  small  rivers  which  were  carrying  their  waters  to  the  south- 
ea.st  amidst  an  imposing  labyrinth  of  mountains.  We  crossed  first  the 
Je-chu,  and  next  the  Ja-chu  rivers,  which  together  with  the  Nomu-chu 
(a  river  which  flows  further  south  and  takes  its  origin  near  Luke 
Tengri,  in  the  north  of  Lhasa,  where  it  is  known  under  the  name  of 
Nuk-chu)  form  the  river  Mekong.  We  stopped  near  the  frontiers  of 
the  district  of  Lhasa,  on  one  of  the  tributaries  of  the  Xomo-chu,  the 
Bar-chu. 

It  must  be  remarked  here  that  the  Ja-chu  is  considered  as  the  chief 
branch  of  the  Mekong,  and  in  all  probability  its  sources  are  situated 
much  further  in  the  interior  than  has  been  shown  up  to  the  present 
time  on  our  maps.  Another  mistake  of  our  maps  was  also  discovered  ; 
it  concerns  the  river  Nak-chu,  which  is  represented  as  one  of  the  sources 
of  the  Silwen,  while  in  reality  the  Nak-chu,  which  is  known  to  the 
natives  by  the  name  of  Ji-chu,  and  after  its  confluence  with  the  Bar- 
chu  as  the  Nomo-chu,  is  one  of  the  chief  tributaries  of  the  upper 
.Mekong.  As  to  the  upper  Salwen,  it  represents,  according  to  what  I 
was  told  by  the  natives,  an  insignificant  river,  easily  forded,  the  sources 
of  which  lie  in  the  mountains,  not  far  from  the  high-road  to  Lhasa. 

P’rom  our  encampment  on  the  Bar-chu  I  applied  to  the  local  authori¬ 
ties  for  permission  to  enter  the  territory  of  Lhasa,  and  in  expectation 
of  the  reply  we  stayed  on  the  banks  of  this  river  for  nearly  a  fortnight, 
completing  in  the  mean  time  very  successfully  our  collections  of  plants, 
birds,  and  animals.  I'inally  we  received  the  rejdy,  which  was  nega¬ 
tive  ;  the  authorities  did  not  want  to  let  us  enter  their  territory. 
After  having  discussed  our  situation,  I  decided  to  change  the  direction 
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of  our  journey,  and  to  proceed  eouth-eastwards  to  Cbamdo,  or  Tsanido 
(a  monastery  situated  at  the  confluence  of  the  Nomo-chu  with  the 
Ja-chu),  where  I  expected  to  discuss  with  the  Chinese  our  chances 
for  a  further  movement  southwards,  as  also  the  question  whether  the 
Tibetans  had  the  right  to  stop  our  movements  in  the  Earn  region 
(Eastern  Tibet)  when  we  had  permission  from  the  Tsung-li-yamen, 
1  hoped  that  the  higher  Chinese  and  Tibetan  authorities,  whom  wo 
should  find  at  Tsamdo,  would  help  us  in  this  respect.  So  we  con- 
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tinned  our  journey  down  the  Bar-chu,  and  below  its  confluence  with 
the  Ji-chu  we  entered  the  dominions  of  the  Se-chuan  authorities. 
However,  at  the  very  first  bridge — by  means  of  which  the  road  passes 
from  the  left  bank  of  the  river  to  the  right,  that  is,  into  the  dominions 
of  Lhasa— we  found  a  numerous  military  detachment  of  Tibetans, 
who  declared  that  they  were  ordered  not  to  let  Europeans  pass. 
Having  no  intention  to  fight,  I  continued  my  journey  on  the  left 
bank,  although  the  road  on  this  bank  was  not  so  good  as  on  the 
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other.  I  do  not  know  how  the  Tibetans  interpreted  this  second  con¬ 
cession  of  ours,  but  I  suppose  they  saw  in  it  a  proof  of  our 
weakness,  and  consequently  next  day,  October  28  (November  10),  we 
met  on  the  road  to  Tsamdo  another  detachment,  much  more  numerous 
than  the  former,  and  quite  ready  to  begin  fighting  operations,  as  they 
were  telling  us  that  they  came  to  drive  us  away,  like  dogs,  with  the 
fire  of  their  rifles.  There  was  nothing  to  bo  done  but  to  accept  the 
fight,  and  after  a  sharp  engagement  the  Tibetans  were  thrown  back 
and  dispersed.  The  road  was  open.  However,  the  Lhasa  authorities 
immediately  sent  to  us  their  representatives,  who  implored  us  not  to 
enter  the  monastery  of  Tsamdo,  which  is  one  of  the  great  sanctuaries  of 
Tibet,  the  fourth  in  rank.  I  yielded  to  their  representations.  Instead 
of  going  south-east  to  Tsamdo,  I  turned  east,  with  the  intention  of 
reaching  the  shores  of  the  Blue  river  at  its  affluence  with  the  Se-chu, 
at  the  monastery  of  Derghe-gonchen.  The  plan  of  exploring  Tibet 
was  thus  abandoned,  and  after  having  covered  some  50  miles  in  an 
eastward  direction,  the  expedition  stopped  to  winter  in  the  warm 
wooded  valley  of  one  of  the  tributaries  of  the  upper  Mekong,  the 
Ra-chu. 

In  the  basin  of  the  upper  ^Mekong  the  plateau  was  still  more 
eroded  than  it  was  further  north.  The  expedition  found  here  large 
forests  of  fir,  and  of  a  tree-like  Jmiperu8  Pseudo- Sabina,  inter¬ 
mingled  with  birches,  willows,  wild  apricots,  wild  apples,  and  a  great 
variety  of  bushes.  The  rugged  crags,  covered  with  a  rich  vegetation  of 
trees,  bushes,  and  grasses,  presented  a  beautiful  harmony  of  colours. 
In  the  thickly  tree-clad  gorges  we  found  quantities  of  the  white¬ 
eared  pheasants  (Crossoptilon  ihihetanum),  the  green  Ithagtnis  geoffroyi, 
the  Triraophasis  obscurus,  the  Tetrastes  sewertzoici,  several  species  of 
woodpeckers,  and  a  great  quantity  of  smaller  Passerine  birds.  During 
warm  and  bright  days  the  naturalist,  and  in  fact  every  person  not 
insensilde  to  the  beauties  of  nature,  could  reap  enjoyment  both  with 
eyes  and  ears.  Flocks  of  pheasants  walked  about  the  little  meadows, 
the  eagles  described  their  curves  on  the  blue  sky,  and  from  the  thickest 
of  bushes,  richly  coloured  by  sun’s  rays,  the  songs  of  thousands  of  small 
birds  could  be  heard.  Of  mammals  which  we  did  not  see  previously, 
we  found  monkeys,  which  were  living  in  large  and  small  colonies — 
very  often  in  close  neighbourhood  to  the  Tibetans.  Our  hunting 
excursions  after  these  interesting  animals  were  successful,  and  enabled 
us  to  complete  our  collection  with  beautiful  specimens  of  both  males 
and  females. 

While  wintering  in  this  beautiful  corner,  we  carried  on  our  usual 
work.  We  made  meteorological  observations  at  a  small  meteorological 
station  which  wo  had  established  here,  as  also  on  the  slope  of  the 
mountain,  by  the  side  of  a  small  house  where  I  was  making  astro¬ 
nomical  observations.  My  men  spent  their  time  in  hunting  and  in 
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collecting  seeds  of  the  wild  grasses  and  berries,  as  also  all  sorts  of 
materials  concerning  the  history  and  ethnography  of  the  Tibetans. 
My  comrade  Kaznakoff,  together  with  Ladyghin,  also  undertook 
excursions  up  the  Ja-chu,  and  eastwards,  as  far  as  the  monastery 
Dergbe-gonchen.  This  last  journey  was  accomplished  very  successfully 
in  a  short  time,  although  my  comrade  had  to  pass  localities  the  jwpu- 
lation  of  which  was  anything  but  sympathetic  to  us.  I  must  also  say 
a  few  words  about  the  men  with  whom  we  so  often  stood  at  times  in 
friendly  and  at  times  in  hostile  relations. 

The  population  of  this  region  is  divided  into  the  settled,  lha, 
and  the  nomad,  Bok-pa.  The  former  have  their  houses  and  farms  in 
the  valleys  and  gorges,  where  the  warm  climate  permits  them  to  grow 
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cereals  up  to  an  altitude  of  12,000  feet.  The  others  pitch  their  black 
tents  in  the  region  of  the  alpine  meadows,  the  upper  limits  of  which 
lie  some  3500  feet  higher  than  the  upper  limits  of  the  agricultural 
zone.  About  these  nomads  I  will  not  speak,  because  they  have  been 
well  depicted  already  by  rrjevalsky.  As  to  the  settled  popula¬ 
tion,  their  mode  of  living  is  much  better  than  that  of  the  nomads. 
They  make  their  houses  of  thin  logs,  or  of  wickerwork,  which  is 
covered  with  a  thick  layer  of  clay.  These  houses  usually  have  two 
and  three  storeys.  The  lower  one  is  used  for  the  cattle,  while  the 
second  and  third  are  used  cither  by  the  inhabitants  themselves  or  for 
storing  their  grain,  their  straw,  and  their  hay,  and  also  the  domestic 
utensils.  The  threshing-ground  is  usually  made  on  the  roof  of  the  first 
storeys  and  the  corn  is  threshed  by  means  of  a  flail  similar  to  ours. 
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The  dress  of  both  men  and  women  consists  in  the  winter  of  a  sheep¬ 
skin,  and  in  the  summer  of  a  sort  of  woollen  dressing-gown.  The 
latter,  however,  is  only  worn  hy  the  richer  folk.  The  skirt  of  the 
sheepskin  is  usually  tacked  high  so  as  to  make  round  the  body  a  sort 
of  sack,  into  which  the  Tibetan  puts  his  cup,  his  oil,  his  tobacco,  and 
so  on.  Of  course,  the  sack  is  filled  with  all  sorts  of  things  on 
a  journey.  Then  above  the  sheepskin,  which  I  must  say  is  usually 
worn  without  any  underclothing,  is  worn  a  broad  felt  mantle. 
Trousers  are  seldom  worn  by  men,  and  are  quite  unknown  to  women. 
As  to  the  head-dress,  it  consists  of  a  felt  hat,  or  of  a  red  scarf,  which 
is  wound  around  the  head  like  a  turban.  The  women  decorate  their 
heads  with  a  string  of  big  pieces  of  amber,  similar  pieces,  as  well  as 
shells  and  discs  of  silver  and  white  copper,  being  attached  also  to 
the  dresses.  The  dirty  hands  of  both  men  and  women  are  covered  with 
silver  rings  and  bracelets,  and  in  one  ear  they  wear  large-sized  ear¬ 
rings.  Their  boots  are  made  of  woollen  cloth  of  different  colours. 
As  the  Tibetans  never  wash  themselves,  and  always  live  in  great  dirt, 
almost  never  taking  off  their  sheepskins,  they  diffuse  an  abominable 
odour. 

They  practise  polyandry,  several  brothers  often  taking  one  wife. 
It  also  happens  that  after  the  death  of  his  first  wife,  the  father  will 
marry  the  same  woman  to  whom  his  elder  sons  are  married.  It  seldom 
happens  that  a  rich  Tibetan  has  two  wives.  Good-looking  women 
are  very  rare,  and  then  only  among  the  younger  ones. 

The  winter  in  this  locality  is  extremely  mild.  There  is  rarely 
snow,  and  the  atmosphere  remains  transparent  and  dry.  There  is 
usually  no  wind  at  night  or  in  the  morning,  but  it  systematically 
began  to  blow  every  day  after  midday  from  west-south-west.  Wo  had 
bright  weather  at  the  end  of  November  and  during  all  the  month  of 
December.  January  w'as  rather  cloudy,  but  in  February  the  cloudiness 
began  again  to  diminish.  The  lowest  temperature  which  we  observed 
was  during  the  night  of  January  5-6  (18-19),  when  the  thermometer 
fell  to  —  2G]^°  Centigrade.  In  December,  at  one  o’clock,  the  mercury 
fell  below  the  freezing-point  only  four  times.  The  same  was  also 
in  January,  the  lowest  temperature  at  1  p.m.  being  —  4‘8’  C.,  which 
temperature  we  had  after  the  above-mentioned  low  minimum  during 
the  night. 

There  was  no  ice  at  all  on  the  river  Ka-chu,  but  its  tributaries, 
small  streamlets,  were  quite  solidified  by  the  ice,  although  at  midday 
in  the  sun’s  rays  ice  was  thawing  even  during  the  coldest  part  of  the 
year.  Snow  fell  very  seldom,  and  thawed  as  it  fell  or  disappeared 
next  day.  In  short,  the  southern  slopes  of  the  mountains  were 
always  free  from  snow,  and  only  thin  layers  of  it  appeared  on  the 
northern  slopes,  as  well  as  in  the  higher  parts  of  the  mountains.  After 
each  snowfall,  the  atmosphere,  which  was  always  very  clear,  became 
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Btill  clearer,  and  the  ekj  assumed  a  deep  blue  colour,  especially  before 
sunset. 

In  February  the  temperature  began  rapidly  to  rise,  the  mountain 
streamlets  began  to  roar,  the  birds  began  to  mate,  the  eagles  began 
to  rise  to  tremendous  heights  and  send  forth  their  love-calls — in 
short,  winter  was  over.  I  now  decided  to  move  eastwards,  and  to  pass 
through  the  districts  of  Derghe-gonchen  and  Khor,  and,  after  having 
explored  them,  to  move  up  the  Ya-lun-tsian,  and  then  to  the  lakes  of 
the  upper  Hoang-IIo,  and  next  to  Tsaidam. 

Leaving  the  warm  valley  of  the  Ra-chu,  we  had  once  more  to  cmss 
the  cold  plateau,  as  also  the  water-dividing  range  between  the  Mekong 
and  the  Blue  river,  of  which  the  jmss  reached  16,000  feet,  and  was 
covered  with  snow.*  Here,  on  the  banks  of  the  Blue  river,  which  flows 
at  an  altitude  of  about  10,500  feet  above  sea-level,  it  was  also  very  warm, 
and  we  saw  already  the  first  appearance  of  spring  vegetation ;  the  Gentiana 
squarrota  was  in  bloom,  as  also  the  buttercups,  the  dandelions,  and  so 
on.  All  sorts  of  insects  and  butterflies  flew  about.  We  also  noticed 
the  bank  swallow  {Cotile  riparta).  The  Tibetans  were  busy  in  tilling 
the  soil,  and  some  of  them  had  already  begun  sowing  wheat  and  barley, 
while  on  the  best  fields  we  saw  the  first  seedlings  of  wheat  piercing 
the  ground. 

We  stayed  but  a  few  days  near  the  monastery,  and  resumed  our 
journey  by  crossing  the  high  chain  of  mountains  which  separates  the 
Blue  river  from  its  left-bank  tributary,  the  Ya-lun-tsian.  We  sjient 
Faster — the  last  Easter  during  this  hard  but  most  interesting  journey 
— at  the  village  of  Bana-jun,  near  the  valley  of  the  Ya-lun.  AVe 
explored  next  the  district  of  Khor,  so  far  as  it  was  possible  on  account 
of  the  time  and  the  hostile  attitude  of  the  population,  and  I  finally 
decided  to  resume  our  return  journey.  AVe  consequently  went  up  the 
Ya-lun-tsian,  following  its  left  bank,  but  were  compelled  to  move 
rather  slowly,  because  its  banks  were  occasionally  so  steep  as  to  compel 
ns  to  go  more  inland.  Still  we  progressed,  and  w'e  soon  had  left  behind 


•  This  part  of  the  journey  of  Kozloflf  is  extremely  interestin';.  On  his  way  ti 
the  Blue  river,  he  was  eompelled  to  cross  once  more  the  nameless  range  of  mountuins 
which  separates  the  Mekong  from  the  Blue  river,  aud  by  this  second  crossing  he 
determined  the  exact  position  of  this  important  orographic  feature.  From  tlie 
accompanying  map,  it  will  be  seen  that  there  are  at  least  tliree  different  ranges  of 
mountains  which  cross  this  part  of  the  Tibetan  plateau  in  a  direction  from  the  north¬ 
west  to  south-east.  AVe  may  thus  say  that  in  all  probability,  instead  of  the  fanlike 
ranges  of  mountains  which  we  see  on  our  present  maps,  radiating  between  the  Mekong 
and  the  Blue  river  and  their  tributaries,  under  the  27th  and  28th  degrees  of  latituilc, 
we  have  the  same  plateau,  with  ranges  running  in  the  same  north-west  to  south-east 
direction,  and  very  probably  it  will  be  easy  to  connect  the  Himalaya  escarpment  of  the 
high  plateau  of  East  Asia  with  the  Khingan  escarpment  of  the  lower  terraces  of  the 
same  plateau. — 1*.  A.  Kr. 
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the  zone  of  cereal  culture,  and  entered  the  regions  occupied  by  nomads 
only. 

Owing  to  close  intercourse  with  the  robber  bands  of  the  N’Goloks, 
the  local  nomads,  Ja-chu-ka-va,  have  become  as  bad  as  their 
neighbours.  Especially  one  of  their  hoshtinn,  Lin-gu-ze,  which  does 
not  recognize  its  submission  to  the  Chinese,  and  also  does  not 
recognize  the  supremacy  of  the  N'Goloks,  is  renowned  for  its 
wild  robber  instincts.  With  these  robbers  we  had  a  serious  conflict. 
Happily  enough,  our  guides  and  carriers  from  the  hoshun  of  Dimza, 
who  are  as  much  robbers  as  the  former,  seeing  that  we  were  always 
ready  to  repulse  an  attack,  found  it  more  profitable  to  bring  us 
peacefully  across  their  territory,  but  they  warned  us  that  we  should  be 
attacked  in  the  hoahun  of  Lin-gu-ze.  Their  prediction  was  fulfilled. 
On  the  morning  of  April  25,  on  one  of  the  numerous  mountain  passes 
of  the  basin  of  the  Ya-lun-tsian  (or,  as  it  is  named  by  the  Tibetans,  the 
Ja-chu),  namely,  the  pass  Hi-mu-la,  the  Lin  people  numbering  several 
hundred  men  and  occupying  several  mountain  summits  attacked  us. 
As  soon  as  our  vanguard,  which  consisted  of  KaznakoflF,  myself,  and 
the  Cossack  Badmajapoff,  appeared  on  this  ground,  they  opened  a 
sharp  cross-fire  from  their  matchlock  guns.  We  had  already  noticed 
them  for  some  time  since,  and  consequently  had  settled  our  plan 
of  action. 

From  time  to  time  we  advanced  slowly  forward,  sitting  down  for 
awhile  and  shooting  at  the  robbers.  It  must  be  remarked  that  wo 
had  to  fight  at  an  altitude  of  15,000  feet  above  sea-level,  where 
the  rarefied  air  rendered  us  uncomfortable,  notwithstanding  our  ex¬ 
perience  of  such  altitudes.  As  our  caravan  approached  the  summit 
of  the  pass,  and  as  more  men  from  it  came  to  reinforce  us  in  the  van¬ 
guard,  the  shooting  of  the  robbers  became  slower,  and  after  an  hour’s 
time  we  had  reached  the  head  of  the  pass  and  cleared  it  entirely.  The 
robbers  were  running  away  southward,  to  the  Ya-lun-tsian.  We 
quietly  took  our  breakfast  at  the  top  of  the  pass,  where  we  found 
considerable  quantities  of  ice  and  fuel,  prepared  by  the  robbers 
while  they  lie  in  ambush,  and  then  we  began  to  descend  on  the  other 
side  of  the  pass,  sending  out  our  scouts  in  different  directions.  At  a 
spot  where  the  main  gorge  meets  a  side  gorge  coming  from  the  left, 
the  robbers,  having  received  reinforcements  of  another  hundred  men, 
had  taken  their  position  with  the  intention  of  attacking  us  at  the  same 
time  from  two  sides.  Besides,  part  of  them  were  standing  upon  the 
rocks  on  the  sides  of  the  narrow  gorge  ready  to  roll  big  stones 
down  the  mountain,  so  as  to  produce  a  panic  in  our  caravan.  Happily 
enough,  this  ambush  was  discovered  in  time  by  our  scouts.  So  I  sent 
six  of  our  men  to  drive  away  the  Tanguts,  and  myself  continued  to 
move  slowly  down  the  main  gorge.  The  robbers  did  not  ex^ject  an 
attack,  and  after  a  few  shots  from  our  scouts  ran  away,  meeting,  instead 
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of  U8,  their  own  comrades,  who  had  been  taken  by  panic  and  were  in 
full  flight.  Our  main  body  did  not  pursue  them,  because  just  at  this 
moment  came  several  lamas  to  offer  to  conclude  an  armistice.  After 
having  settled  the  general  conditions,  I  ordered  one  of  the  lamas 
immediately  to  gallop  full  speed  after  the  runaways,  and  to  or<ler 
them  never  to  appear  more  with  their  arms  in  the  way  of  our  expe¬ 
dition.  This  promise  was  strictly  kept,  and  so  we  passed  without 
any  difiBculty,  although  the  robbers  had  intended  to  lay  for  us  a  third 
ambush. 

After  that,  our  expedition  continued  its  journey  without  any  other 
difficulty.  Moving  slowly  north-westwards,  towards  Lake  Russian, 


SMALL  TOWN,  KI’AN-CO-CIIEN,  IN  THE  UAN-SU  FKOVINCE,  NEVEB  BEFOBE 
VISITED  BY  A  ELBOI’EAN. 


WO  soon  met  a  few  natives,  Ja-chu-ka-va,  who  knew  the  upper  course 
of  the  Yellow  river,  and  a  few  days  later  we  met  an  old  Tangut  who 
knew  Lake  Russian,  and  who  undertook  for  a  good  remuneration  to  be 
our  guide.  Guided  by  this  old  man  and  his  three  younger  comrades, 
we  crossed  the  most  interesting  localities  of  the  basin  of  the  Yellow 
and  the  Blue  rivers ;  and  on  May  30  (June  12,  N.S.),  from  the  top  of 
a  pass,  we  made  out  the  blue  shining  surface  of  Lake  Russian.  Nearly 
a  year  before  we  had  left  it  from  its  western  extremity.  Now  we  had 
under  our  feet  its  south-eastern  shore.  In  one  or  two  hours’  time  we 
had  reached  it,  and  had  our  bivouac  close  by  its  waters.  An  excellent 
road  runs  along  the  eastern  coast  of  the  Orin-nor,  and  after  a  two  days’ 
march  we  reached  our  old  encampment  at  the  issue  of  the  lloang-ho 
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from  the  lake.  Here  I  concluded  the  survey  which  I  had  made 
throughout  our  journey  in  Tibet. 

The  remainder  of  our  journey  to  Tsaidam  1  shall  not  describe, 
because  we  went  along  a  well-known  road.  Our  comrade,  IvanofT, 
who  had  been  left  in  charge  of  the  meteorological  station,  met  us  in 
the  valley  of  the  Alyk-norin>gol.  1  had  sent  him  notice  by  one  of 
the  Tsaidam  Mongols,  asking  him  to  meet  us  on  our  journey,  and  to 
bring  the  letters  which  might  have  been  received  from  Bussia.  We 
were  delighted  to  find  that  everything  in  Tsaidam  was  in  excellent 
condition.  The  very  same  day  as  we  came  thither  we  met  also  a 
Chinese  interpreter,  who  had  been  sent  by  the  Governor  of  Sinin  to 
meet  the  expedition,  and  to  bring  it  a  bulky  mail  from  Bussia. 

After  having  stayed  during  the  hot  season  in  Eastern  Tsaidam  in 
the  mountains,  we  resumed  our  return  journey  on  August  1  (14),  and 
four  months  later  reached  the  frontiers  of  our  fatherland.  Even  this  stay 
in  Tsaidam  was  not  lost,  because  we  made  frequent  excursions  in  the 
mountains  and  completed  our  collections ;  but  during  one  of  these  excur¬ 
sions  we  nearly  lost  one  of  our  young  men,  Madaeff,  at  whom  Tangut 
robbers  had  fired  from  an  ambush.  While  I  remained  at  the  meteorolo¬ 
gical  station,  making  astronomical  observations,  and  bringing  everything 
in  order  for  the  future  journey,  Ladyghin  made  an  excuision  fur  the  ex¬ 
ploration  of  the  lakes  Taso-nor  and  Kuzlyk-nor  in  Northern  Tsaidam. 

I  will  complete  this  short  report  on  the  work  of  the  expedition 
by  the  following  letter  which  I  had  sent  from  the  extremity  of  the 
Eastern  Altai  to  the  Bussian  Geographical  Society  : — 

“  As  you  know  already  from  my  previous  report,  the  expedition  left 
Tsaidam  at  the  beginning  of  August.  The  weather  continued,  however, 
to  be  hot,  and,  owing  to  heat,  as  also  the  horse-flies  and  the  mosquitoes, 
we  lost  fifteen  of  our  best  camels,  out  of  our  herd  of  fifty  head,  so  that 
we  had  to  buy  camels  on  the  way  from  the  natives.  1  made,  with 
Ladyghin  and  two  Cossacks,  a  side  excursion  to  Sinin,  while  the  main 
body  of  the  caravan,  under  A.  N.  Eazuakofif,  went  along  the  straight 
route  to  the  Cheibsen  monastery.  I  considered  it  my  duty  to 
personally  thank  the  Tsin-tsai-yu  for  all  he  had  done  to  facilitate  our 
sojourn  in  the  Earn  region.  From  our  conversations  with  him,  we 
learned  that  there  was  great  anxiety  in  Bussia  about  our  expedition. 
‘I  have  received  three  telegrams  from  Pekin  about  you,*  he  said,  ‘each 
one  even  more  anxious  than  the  former ;  but  1  knew  myself  nothing 
about  you.*  .  .  .  The  good  functionary  took  great  interest  in  the  Earn 
region  and  its  inhabitants,  and  advised  me  not  to  go  so  far  another 
time,  and  to  avoid  regions  peopled  with  robbers.  As  to  the  Governor 
(Dao-tai)  of  Sinin,  who  had  spent  a  long  time  in  the  Hi  region,  and 
knew  there  the  late  V.  M.  Uspensky,  he,  on  the  contrary,  took  great 
interest  in  knowing  how  much  of  the  region  remained  unmapped, 
whether  we  had  made  good  collections,  and  so  on. 
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“  From  Cheibsen  we  travelled  along  the  same  old  route,  of  which  1 
now  made  a  survey.  Continual  rains  which  we  experienced  in  the 
province  of  Han-su  did  not  permit  us  to  make  many  excursions  in  the 
mountains,  which  are  so  rich  in  vegetable  and  animal  life.  Oar  thoughts 
were  also  chiefly  directed  towards  preserving  the  treasures  which  wo 
had  accumulated  in  Tibet,  and  we  were  quite  happy  to  find  that  every¬ 
thing  we  had  left  with  the  lamas  at  the  Chorten-tan  monastery  was  in 
perfect  order,  and  that  the  lamas  welcomed  us  back  so  cordially. 


ONE  OF  THE  GORGES  OF  THE  VPrEU  MEROXG. 

“We  did  not  stay  long  at  Chorten-tan,  as  we  were  in  a  hurry  to 
cross  the  Gobi  before  the  beginning  of  the  great  colds  (the  frosts 
already  reached  —  20°  C.).  After  having  crossed  the  Chagryn  steppe,  we 
came  to  one  of  the  most  miserable  Chinese  towns,  Kuang-go-chen,  which 
had  never  been  visited  before  by  Europeans,  but  the  authorities  of  which 
had  already  been  warned  of  our  arrival  by  the  amiable  Tsin-tai  of 
Hinin.  These  authorities,  as  well  as  the  Van  of  Alashan,  helped  us 
in  crossing  the  Gobi.  In  short,  on  this  return  journey,  as  well  as  on  our 
out  journey,  we  met  with  no  difficulties.  We  even  chose  this  time  a 
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new  direction,  and  thus  made  a  fourth  traverse  of  the  Gobi,  between 
the  eastern  route  which  Frjevalsky  had  followed  so  many  times  and 
the  route  I  had  followed  two  years  ago  in  the  western  portion  of  the 
desert.  Here  also,  in  proportion  as  we  moved  north,  we  saw  that  the 
country  lost  its  character  of  a  plain,  and  was  intersected  with  ranges 
of  hills  and  hillocks.  We  also  considerably  increased  our  geological 
collections,  as,  being  on  our  way  home,  we  could  better  follow  the 
instructions  which  had  been  given  to  us  by  V.  A.  Obrucheff. 

“  Soon  after  we  had  left  the  residence  of  the  Alashan  prince,  we  were 
overtaken  by  a  Tarancha  from  darken t,  who  had  been  sent  by  the 
Kussian  consul  at  Urumchi  in  search  of  our  expedition  ;  and  it  was 
only  then  that  1  understood  the  anxious  telegrams  of  which  1  had  been 
told  at  Sinin.  We  also  learnt  that  here,  too,  in  Mongolia,  a  Mongol 
and  a  Kussian  were  vainly  trying  to  get  news  from  the  expedition. 
We,  too,  were  extremely  anxious  to  get  some  news  from  home.” 

On  November  22,  l‘J01  (December  5),  we  were  at  last  at  Kiakhta, 
and  in  January  following  I  was  at  St.  Petersburg. 

In  conclusion,  I  will  permit  myself  to  enumerate  the  main  results 
of  the  expedition.  We  have  thoroughly  explored  the  Chinese  or 
.Mongolian  Altai,  the  Central  Gobi,  and  that  portion  of  Inner  Tibet 
which  is  known  as  “  Kam.”  The  Altai  has  been  explored  all  along  its 
northern  and  southern  foot,  and  has  been  crossed  several  times.  The 
desert  of  the  Gobi  was  crossed  along  four  different  routes  in  the  winter 
— provisions  of  ice  or  snow  being  taken  during  these  crossings.  In 
r.astem  Tsaidam,  at  the  northern  foot  of  Tibet,  a  depot  of  the  collections 
and  the  provisions  was  organized,  and  the  camels  were  left,  the  journey 
in  Tibet  being  only  possible  with  oxen.  At  this  depot  a  meteorological 
station  was  organized,  as  bad  been  recommended  by  the  late  General 
Tillo.  Four  men,  under  Sergeant  Ivanoflf,  were  left  at  the  station, 
and  the  conduct  of  the  meteorological  observations  was  left  to 
Muravioflf,  who  had  received  the  necessary  preliminary  training.  The 
Tsaidam  meteorological  station  has  thus  worked  for  fifteen  months 
without  interruption,  the  records  of  the  instruments  being  taken  thrice 
a  day,  and  once  every  three  months  every  hour  for  twenty-four  hours 
in  succession.  This  was  the  first  time  that  such  work  was  done 
in  Central  Asia,  and  the  observations  of  the  Tsaidam  station  will 
give  a  solid  basis  for  calculating  our  altitudes  in  Tibet.  It  was  also 
the  first  time  that  a  canvas  1x>at  was  used  for  the  exploration  of  lakes 
in  Central  Asia — their  depths  and  their  flora  and  fauna. 

We  also  used  during  this  expedition,  more  frequently  than  before, 
the  system  of  sending  out  separate  excursions,  which  were  made  by  my 
comrades  Kaznakoff  and  Ladyghin,  while  I  journeyed  with  the  main 
1  lody  of  the  caravan.  0  wing  to  this  system,  we  were  enabled  considerably 
to  increase  the  domain  of  our  exploration,  as  also  the  value  of  our 
collections. 
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We  brought  back  with  us— (1)  about  8000  miles  of  survey;  (2)  the 
positions  of  forty  localities  determined  astronomically ;  (3)  geographical, 
historical,  and  ethnographical,  as  also  commercial  information  about 
the  regions  visited ;  (4)  more  than  400  photographs ;  (5)  meteorological 
observations  which  were  made  regularly  every  day;  (6)  and  rich 
natural  history  collections — that  is,  about  1200  geological  specimens ; 
nearly  1400  species  of  plants  (over  30,000  specimens)  ;  and  the  follow¬ 
ing  zoological  specimens ;  300  skins  of  mammals,  10  skeletons,  1500  birds, 
500  Hshes  and  reptiles,  and  30,000  insects.  All  these  collections  have 
already  reached  St.  Petersburg  in  good  order,  have  been  arranged,  and 
are  already  in  the  hands  of  specialists  and  different  scientific  bodies. 


TRAVEL  AND  TRADE  ROUTES  IN  NORTH-EASTERN  RHODESIA 
AND  ADJACENT  PARTS  OF  EAST  CENTRAL  AFRICA. 

OuB  knowledge  of  the  geography  of  North-Eistern  Rhodesia  has  re¬ 
ceived  considerable  additions  within  the  past  few  years  from  the 
journeys  of  members  of  the  administration,  who,  in  the  course  of  their 
official  duties,  have  had  occasion  to  travel  by  new  routes  through  some 
of  the  less-known  parts  of  the  territory.  Through  the  courtesy  of  Mr. 
Robert  Codrington  we  are  enabled  to  give  accounts  of  two  such  journeys 
through  the  region  lying  between  the  Loangwa  and  the  Eafue,  while 
Mr.  Codrington  himself  sends  us  the  account  of  a  recent  voyage  on 
Lake  Tanganyika,  with  instructive  remarks  on  the  present  state  and 
prospects  of  European  enterprise  on  the  lake  and  in  neighbouring 
regions.  Much  activity  has  also  been  displayed  by  the  French 
missionaries  known  as  the  “  Peres  Blancs  d’ Alger,”  who  within  the 
past  three  years  have  established  themselves  in  the  Awemba  country, 
and  have  in  some  cases  made  good  use  of  the  opportunities  afforded 
them  of  adding  to  our  knowledge  of  the  country.  Some  of  the  results 
of  their  journeys  have  kindly  been  placed  at  our  disposal,  and  of  these 
we  hope  shortly  to  give  a  summary.  In  the  present  number  we  con¬ 
fine  ourselves  to  the  work  of  British  officials. 


I.  A  VOYAGE  ON  LAKE  TANGANYIKA. 

By  ROBERT  CODRINGTON. 

In  J une,  1901,  Mr.  Codrington  embarked  at  Kituta  on  the  German  Government 
steamer  Hedwig  von  TVissmann  (Journal,  vol.  xvii.  p.  430),  which,  like  her  sister- 
ship  on  Lake  Nyasa,  earns  money  hy  carriage  of  freight  and  passengers,  besides 
being  available  for  Government  purposes.  She  carries  a  4-centimetre  quick-firing 
Krupp  gun,  and  has  a  speed  of  8  to  10  knots  and  a  cargo  capacity  of  thirty  to 
forty  tons.  The  first  point  touched  at  was  the  German  military  port  of  Bismarck- 
burg — the  headquarters  of  the  “  bezirk  ”  of  Ukonongo.  There  are  eighteen 
European  residents  and  a  native  garrison  of  ten  Sudanese  and  a  hundred  locally 
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i  enlisted  troops,  while  some  fine  buildings  are  in  course  of  erection.  The  harbour, 

I  however,  is  not  good,  but  a  little  further  up  the  coast  is  the  large  land-locked, 

1  harbour  which  has  been  named  Wissmannhaven.  Kala,  the  southernmost  of  the 
:  mission  stations  of  the  P^rcs  Blancs  d’Alger  on  Tanganyika,  is  next  reached* 

:  Both  here  and  at  Kirando,  situated  in  an  exceptionally  fine  bay  reached  by  four 

hours’  steaming  from  Kala,  good  and  substantial  buildings  have  been  erected. 

!  The  church  at  Kirando  is  large  and  contains  beautiful  wood-carving.  At  Utinta, 

■  reached  on  June  5,  there  is  a  good  harbour,  and  as  the  telegraph-line  passes  10 
I  miles  inland,  a  depdt  for  the  reception  of  material  has  been  formed  in  the  bay. 

There  is  also  a  station  of  the  Peres  Blancs.  The  most  important  mission  station 
on  the  east  coast  of  Tanganyika  is  at  Karema,  which  is  the  residence  of  the  bishop. 

I  It  has  no  harbour,  however,  and  is  often  inaccessible,  especially  during  a  south 
wind. 

Ujiji  was  reached  on  June  7,  after  nineteen  hours’  steaming  from  Karema. 
The  native  town,  with  its  ten  thousand  inhabitants,  covers  an  enormous  area,  well 

shaded  by  mango  trees,  bananas,  and  palms;  but  most  of  the  houses  are  mere 

hovels,  and  the  whole  place  reeks  with  dirt  and  disease.  The  principal  Arab,  Sefi 
bin  Rashid,  who  has  been  appointed  Wali  by  the  Government,  lives  in  a  good 
double-storied  house,  and  entertained  his  visitors  with  champagne  and  coffee. 

\  There  are  about  sixty  Arabs  and  thirty  Banyans  (British  subjects),  while  the 

^  Europeans  number  eight,  including  two  Greeks  who  have  a  large  store.  The  fort 

I  is  well  placed  and  substantially  built,  but  the  garrison  is  very  small,  the  troops  of 
the  “  bezirk  ”  being  distributed  over  a  large  area.  There  is  no  harbour  at  Ujiji, 

<  and  steamers  usually  anchor  in  Kajoma  bay,  some  7  miles  north,  whither  the 
!  Government  station  will  probably  be  transferred  shortly.  The  survey  of  the 
I  'I'ranscontinental  Telegraph  is  already  completed  to  Ujiji,  which  will  be  connected 
with  the  main  line  by  a  branch  of  13  miles,  and  is  being  extended  to  Kajoma. 
Every  assistance  has  been  given  by  the  German  oihcials  on  Tanganyika,  and  it  is 
confidently  expected  that  the  line  will  be  open  to  Ujiji  during  1902. 

From  Ujiji  the  voyage  was  continued  to  Usamhura,  6  miles  from  the  mouth  of 
the  Rusizi,  a  German  station  with  a  white  population  of  seven,  communicating  in 
two  days  with  the  important  post  on  Lake  Kivu.  It  seems  a  foregone  conclusion 
that  the  labours  of  the  commission  now  at  work  will  result  in  the  selection  of  the 
Rusizi  liver  as  the  boundary  between  Germany  and  Congo  State  territory  in  this 
region.  At  the  time  of  Mr.  Codrington’s  visit  an  expedition  was  despatched 
against  the  Congo  rebels,  who  were  causing  trouble  in  German  territory.  They 
are  well  armed  and  bold,  and  neither  the  Belgians  nor  Germans  have  a  sufficient 
force  to  deal  decisively  with  them,  though  the  Germans  have  recently  disarmed 
over  a  thousand  of  them,  whom  they  have  supplied  with  seed-corn  and  settled 
down  in  the  Ujiji  district.  On  the  German  coast  of  Tanganyika  troubles  with 
the  natives  seem  rather  due  to  their  failure  to  pay  taxes  than  to  actual  hostility 
towards  Europeans,  and  the  telegraph  surveyors  have  never  been  hindered  or 
molested  by  them. 

On  June  12  the  lake  was  crossed  to  the  Congo  Free  State  station  of  Uvira, 
where  there  is  a  garrison  of  three  officers  and  three  hundred  native  soldiers.  A 
i  further  passage  of  twenty-three  hours  brought  the  steamer  to  Mtoa  (Towa),  or 
Albertville,  the  principal  Congo  State  station  on  the  lake.  Mpala  was  reached 

■  hence  by  nine  hours’  steaming,  and  St.  Louis,  the  poit  for  Baudoinville,  by  another 

'  two.  Mpala  and  Baudoinville  are  stations  of  the  Feres  Blancs,  the  latter  being  the 

!  residence  of  the  bishop,  who  is  Vicaire  Apostolique  du  Ilaut  Congo.  Twenty-six 

missionaries,  including  eight  sisters,  are  distributed  between  the  two  stations,  and 
the  churches  are  very  large  and  magnificent.  Mvua  and  Moliro,  the  latter  just 
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within  the  Congo  State  boundary,  are  miserable  places;  but  Sumbu,  the  British 
port  on  Cameron  bay,  is  a  well-built  station,  second  to  none  on  the  lake.  Through 
it  passes  most  of  the  trade  for  Lake  Mweru,  around  which  lake  there  are  now 
liring  some  forty-five  Europeans.  A  small  township  has  been  laid  out  at  Sumbu,  and 
another  is  springing  up  at  Kasakalawe,  considered  to  be  the  best  port  at  the  south 
end  of  the  lake.  It  has  been  adopted  by  both  the  Tanganyika  Concessions 
Company  and  the  African  International  Flotilla  and  Transport  Company,  and  is 
pleasantly  situated,  sheltered  by  forest  trees  from  the  heat  and  glare  of  the  beach. 
The  anchorage  is  satisfactory,  and  in  case  of  a  strong  wind  from  the  north,  perfect 
shelter  is  available  opposite  at  Niamkolo. 

The  vessels  now  plying  on  Tanganyika  are — the  “  Tanganyika  Concessions  ” 
steamer  Ctcil  Rhodes  (twin  screw),  with  a  carrying  capacity  of  from  thirty  to  forty 
tons;  the  German  Iledwig  ron  Wissmunn,  with  about  an  equal  capacity ;  the  African 
Lakes  Corporation’s  steamer  Oood  Ne>rs,  with  a  carrying  capacity  of  twenty  tons ; 
the  Katanga  Company’s  steamer,  with  a  carrying  capacity  of  from  thirty  to  forty 
tons;  and  the  Congo  Free  State  schooner, carrying  about  one  hundred  tons.  Some 
five  or  six  dhows,  the  property  of  Arab  and  Greek  traders,  compete  in  a  small  way 
with  the  European-built  vessels.  The  lake,  though  said  to  he  more  stormy  than 
Nyasa,  is  considered  a  safe  waterway  by  the  skippers  of  the  vessels,  no  dangerous 
rocks  being  reported.  The  level  of  the  lake  in  June,  1901,  was  4  or  5  feet  higher 
than  in  the  corresponding  month  of  1900,  the  Lukuga  outlet  having  again 
silted  up. 

The  German  firms  at  Bagamoyo  and  Dar-es-Salaam  have  withdrawn  their 
European  agents  from  Tanganyika,  owing  <o  losees  throOgh  giving  credit  to 
Arabs  and  natives;  and  what  small  trade  there  \z  ou  ihe  Germap,  i,oas(  j.'-  m  the 
hands  of  the  Greeks,  Arabs,  and  Banyan.'-.  The  Banyans  buy  their  goods  in  India, 
and  transport  them  cheaply  by  mean.'-  ot  dhowc  to  the  Atricr.r  coast,  sc  that  vhey 
are  able  to  compete  with  the  Greeks  and  Arabs,  who  buy  in  a  dearer  market  at 
Bagamoyo.  Minerals  have  not  yet  been  proved  to  exist  in  the  German  territory, 
and  rubber  has  been  worked  out  in  the  neighbourhood  of  the  lake,  though  abundant 
and  untouched  in  large  areas  inland.  Coffee  and  wheat,  palm  oil,  and  salt  arc  at 
present  produced  for  local  consumption  only,  but  the  salt  may  become  more  largely 
marketable.  The  enormous  labour-supply  should  render  the  development  of  the 
German  sphere  somewhat  easier  than  that  of  the  British  sphere  adjoining,  but  the 
unreasonably  high  rate  of  pay  fixed  by  the  German  Government  is  unfortunately 
calculated  to  strangle  any  young  industry.  At  Bismarckburg  the  rate  is  8  rupees 
a  month — more  than  double  the  rate  in  the  British  sphere. 

There  is  no  trade,  properly  so  called,  on  the  Congo  coast  of  Tanganyika,  but  all 
rubber  and  ivory  is  regarded  as  the  property  of  the  State,  and  has  to  be  surrendered 
by  the  natives  in  fixed  quantities  annually.  The  natives  are,  however,  continually 
in  rebellion,  and  the  country  is  unsafe  except  in  the  immediate  vicinity  of  the 
military  garrisons,  and  within  the  sphere  of  influence  of  the  missionaries. 

Of  the  three  trading  firms  established  on  the  British  ccast,  the  African  Lakes 
Corporation  alone  transacts  any  considerable  business,  its  well-organized  and 
equipped  transport  route  from  Chinde  to  Tanganyika  placing  it  in  a  favourable 
position  to  secure  nearly  the  whole  trade  of  the  Tanganyika  and  Mweru  regions. 
On  the  shores  of  the  latter  several  small  European  posts  are  springing  up.  The 
Katanga  Company  (“  Comite'  special  de  Katanga  ”)  has  several  stations  on  the  Congo 
fide,  and  at  the  four  posts  of  Mpweto,  Lukonsolwa,  and  the  two  opposite  Kilwa 
island,  there  is  a  total  of  about  twenty-eight  Europeans.  At  Luanga  Mission 
station  there  arc  about  seven,  and  some  eight  or  ten  are  distributed  along  the 
navigable  portion  of  the  Luapula.  Fort  Rosebery  or  Johnston  Falls  is  the  head- 
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quarters  of  the  Native  Commissioner  of  the  Luapula  Division,  On  the  British  side 
of  Mweru  are  Kalungwizi,  the  residence  of  the  district  magistrate,  and  Chienji,  the 
station  of  the  African  Lakes  Corporation,  where  the  African  Transcontinental  and 
Flotilla  Company  is  also  established.  The  Europeans  on  this  coast  number  nine 
or  ten. 

The  greater  part  of  the  rubber  reported  from  North-Eastern  Rhodesia  in  recent 
years  has  been  obtained  from  the  Congo  side  of  Lake  Mweru,  and  it  is  to  prevent 
this  that  the  Katanga  Company  has  established  its  posts  on  the  lake-shore,  and 
built  a  steam-launch  to  patrol  the  lake  and  the  Luapula.  The  African  Lakes 
Corporation  have  also  a  small  steam-launch,  and  there  are  three  or  four  steel 
sailing-boats  on  the  lake. 

Much  has  been  done  by  the  Germans  to  open  up  overland  routes  to  Tangan¬ 
yika,  by  which  supplies  are  now  transported  to  Djiji  and  Bismarckburg  to  the 
entire  neglect  of  the  Shire-Nyasa  route.  From  Kilimatinde  and  Tabora,  on  the 
trunk  road  from  Dar-cs-Salaam  to  the  Victoria  Nyanza,  roads  branch  out  to 
Bismarckburg  and  Ujiji  respectively,  while  from  Kilwa  a  road  runs  through  Songea 
to  Withaven  on  Nyasa  and  connects  by  steamer  with  the  road  under  construe- 
tion  from  Mwaya  to  the  British  road  between  Nyasa  and  Tanganyika.  Supplies 
for  German  Nyasaland  at  present  go  by  the  Shire  route,  hut  the  German  Govern¬ 
ment  is  determined  to  develop  the  overland  route  from  Kilwa.  With  the  comple¬ 
tion  of  the  Uganda  railway  to  Victoria  Nyanza  another  and  perhaps  the  best  route 
to  Tanganyika  will  be  available,  there  being  less  than  200  miles  overland  transport 
between,  the  two  lakes.  The  German  officers  on  Tanganyika  are  confident  that  a 
railway  frem  the  coast  to  Tabora  w  ill  bo  built  within  the  next  five  years. 

Suopliee.  for  tee  G<mg4  State  tcrritory.are  transported  both  by  the  Congo  and 
by  the  Shire  route..  4.  caravan  from  Tanganyika  to  Boma  takes  from  two  and  a 
half  to  tbr^a  mbeths,  ano  communicntlioh  is  often  interrupted. 

The  Bntisn  route  id  Tanganyika  has  many  natural  advantages,  the  chief  being, 
of  course,  the  Zambezi,  Shire,  and  Nyasa  waterways,  all  of  which  are  provided  with 
ample  shipping.  The  only  impediments  in  this  route  are  comprised  in  the  un¬ 
satisfactory  overland  connection  between  Nyasa  and  Tanganyika.  The  proposed 
railway  between  the  lower  and  upper  Shire  hangs  fire  so  long,  that  it  appears  quite 
possible  that  the  idea  will  not  be  realized  for  many  years  to  come.  Meanwhile 
various  improvements  are  being  made  on  the  road,  which  should  shortly  be  avail¬ 
able  for  continuous  waggon-traffic.  Native  labour  is  during  some  months  of  the 
year  very  plentiful,  and  the  transport  of  goods  to  the  north  end  of  Lake  Nyasa 
presents  very  little  difficulty.  The  so-called  Stephenson  road,  often  shown  on 
maps  as  stretching  from  Nyasa  to  Tanganyika,  has  never  actually  existed,  the 
route  being  simply  roughly  cleared  for  some  GO  miles  from  Lake  Nyasa.  The  British 
South  Africa  Company  have,  however,  constructed  a  broad  and  well-made  waggon 
road  from  the  border  of  the  British  Central  Africa  Protectorate  to  the  shore  of 
Tanganyika,  and  across  this  road  waggons  arc  continually  plying.  From  Nyasa 
to  the  border  of  the  Chturtered  Company’s  territory  it  is  quite  impossible  to  make  use 
of  vehicles.  The  road  runs  up  the  escarpment  of  the  Nyasa-Tanganyika  plateau, 
ascending  nearly  3000  feet  in  30  miles,  and  would  cost,  probably,  from  £5000  to 
£7000  to  put  in  a  proper  condition  for  waggon-traffic.  The  construction  of  this 
road  is,  without  doubt,  worthy  of  attention,  if  the  Zambezi-Nyasa  route  to 
Tanganyika  is  to  be  maintained. 

The  following  table  shows  cost  and  duration  of  transport  to  Tanganyika  by 
various  routes.  Although  the  British  route  appears  at  present  to  be  the  best,  such 
will  not  necessarily  be  the  case  in  future,  unless  as  much  energy  is  exerted  to 
improve  it  as  is  being  put  forth  by  the  Germans  on  the  overland  route  through 
German  East  Africa. 
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Tradk  Routes  to  Tanganyika. 
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II.  JOURNEY  FROM  DOMIRA  BAY,  LAKE  NYASA,  TO  FIFE, 

ON  THE  TANGANYIKA  PLATEAU. 

By  CHARLES  McKINNON. 

The  voyage  from  Fort  Johnston  to  Domira  bay  was  made  on  January  22, 1901, 
by  the  African  Transcontinental  Telegraph  Company’s  8.8.  Adventure,  formerly  a 
gunboat,  and  one  of  the  fastest  and  best  sea-boats  on  Nyasa.  There  is  a  telegraph 
station  at  the  bay,  and  a  subsidiary  line  branches  off  hence  to  Fort  Jameson.  The 
road  to  the  fort  runs  west,  ascending  to  the  Angoniland  plateau  on  the  second 'day 
and  passing  the  Dutch  mission  station  of  Mvera  with  its  coffee  and  vegetable 
gardens,  and  15  miles  further  on  the  British  post  at  Dowa.  The  elevation  of  the 
plateau,  which,  though  it  looks  poor,  supports  a  large  population,  is  about  5000  feet. 
Beyond  the  Bua  river  a  low  ridge  dividing  the  British  Central  Africa  Protectorate 
from  the  Chartered  Company’s  territory  was  crossed.  Fort  Jameson,  the  seat  of 
government  of  North-Eastern  Rhodesia,  being  reached  on  the  following  day.  Here 
there  are  a  number  of  good  buildings  erected  both  by  the  administration  and  by 
trading  companies.  The  township  is  laid  out  in  wide  streets,  and  some  thousands 
of  shade  trees  have  been  planted,  with  good  waggon-roads  to  the  east,  west,  and 
south.  Hence  the  journey  was  continued,  with  a  fresh  lot  of  carriers,  in  a  north¬ 
westerly  direction,  through  a  sparsely  populated  country,  the  large  village  of 
Kwambiri,  head  of  the  Wabisa  of  these  parts,  being  reached  on  the  fifth  day.  The 
next  day  the  crossing  of  the  Rukusi,  in  high  fiood  at  the  time,  caused  some  delay, 
it  being  necessary  to  wait  until  the  water  subsided.  The  Loangwa  was  crossed  in 
canoes  on  February  13. 
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Both  banks  of  the  Loan^a  for  several  miles  are  heavily  timbered  with  mopani 
forest,  which  seems  peculiar  to  this  valley,  as  it  does  not  exist  further  west  on  any 
of  the  large  rivers  in  British  territory.  The  country  abounds  with  game.  Nawadin, 
reached  on  February  14,  is  a  post  of  one  of  the  native  commissioners  for  North- 
Eastern  Rhedesia.  The  house,  a  massive  stone  building,  is  on  a  kopje  overlooking 
the  Nyamadzi  river,  and  is  situated  on  one  of  the  old  slave  routes  to  the  interior. 
Two  days  later,  Mpigs,  another  native  commissioner’s  post,  situated  in  the  Awemba 
country  65  miles  north-west  of  Nawadia,  was  reached,  the  Mchinga  range  having 
been  climbed  meanwhile.  The  range  at  this  point  is  about  12  miles  in  width,  very 
well  wooded  and  watered,  all  the  rivers  flowing  to  the  Loangwa.  From  Mpiga  a 
visit  was  paid  to  Lujembe,  the  most  southern  of  the  Awembe  chiefs,  who,  as  was 
formerly  the  general  practice,  keeps  a  band  composed  of  blind  minstrels.  A  mission 
station  of  the  PAres  Blancs  d’Alger,  one  of  four  built  since  1809  in  the  Awemba 
country,  was  passed  en  route.  Lujembe’s  is  a  great  centre  of  the  salt  trade,  as 
there  are  extensive  pans  close  by,  to  which  people  come  from  long  distances,  laying 
a  small  tax  to  the  chief  for  permission  to  work  them.  The  surrounding  country  is 
called  Ghinama,  which  in  the  Awemba  language  simply  means  “  game,”  to  which 
the  salt  is  doubtless  an  attraction. 

At  Mpiga’s  the  Angoni  carriers — who  had  proved  a  sujierior  lot  of  men—  were 
sent  back,  and  other  carriers  engaged  without  difficulty.  A  march  of  45  miles 
north  and  north-east  led  to  the  Earungu  river,  where  is  an  Administration  rest- 
house  and  a  large  native  village.  Two  more  days  brought  the  party  to  the 
Chamhezi,  which,  where  crossed,  is  narrow  with  high  banks,  and  is  deep  and 
sluggish.  Below,  rapids  occur,  obstructing  an  otherwise  important  waterway. 
The  river  was  crossed  in  canoes,  and  the  march  continued  in  a  north-easterly  direc¬ 
tion  along  the  banks  of  the  Rukuru — one  of  the  largest  tributaries — to  Kasams, 
the  principal  Administration  post  in  the  Awemba  country.  It  stands  on  a  high 
ridge  overlooking  the  Chamhezi  valley,  and  round  it  quite  an  important  little 
township  is  springing  up,  several  stores  being  in  course  of  erection.  Not  far  off  is 
the  Likabula  station  of  the  P^res  Blancs  d' Alger,  who,  during  the  two  years  since 
Europeans  were  admitted  into  the  country,  have  shown  great  energy  and  enterprise, 
having  already  built  double-storied  brick  dwelling-houses  and  a  large  church, 
using  fur  the  roofs  of  the  buildings  a  kind  of  slate  (schist)  found  in  the  vicinity. 
From  Kasama  the  route  led  across  some  flooded  country  to  the  village  of 
Kitiamkula — nineteenth  king  of  the  Awemha — who  gave  a  hearty  welcome  to 
the  traveller. 

The  present  Kitiamkula’s  full  name  is  MkutaChikuta  Mwaswe.  He  distinctly 
remembers  Livingstone,  who  visited  Chitapangwa,  the  Kitiamkula  of  that  day, 
and  the  seventeenth  king,  going  on  from  his  village  to  Mwamba’s.  Chitapangwa’s 
village  was  situated  close  to  the  site  of  the  first  Administration  post  of  Kasama. 
Some  six  years  ago  the  predecessor  of  the  present  chief,  Sampa  Kitiamkula  the 
eighteenth,  died,  whereupon  Mwamha,  his  most  powerful  vassal,  tried  to  make 
himself  king,  ejecting  by  force  the  high  priest,  by  whom  his  pretensions  were 
opposed.  The  latter  was,  however,  supported  by  Mr.  Young,  the  native  com¬ 
missioner,  by  whose  help  he  regained  possession  of  the  “god,”  or  idol,  without 
which  no  claim  to  the  priesthood  could  be  valid,  and  shortly  afterwards  the  present 
Kitiamkula  was  made  king.  Muruli,  where  the  high  priest  lives,  is  the  burial-ground 
of  all  Awemba  belonging  to  the  ruling  family,  the  place  of  sepulture  being  apparently 
a  shallow  pit  encircled  by  a  fence  of  palm  trees  in  a  clump  of  virgin  forest. 
When  Mwamba  died,  the  Administration  refused  to  allow  the  usual  human 
sacrifices  to  take  place,  while,  by  the  custom  of  the  tribe,  bis  successor  could 
exercise  no  authority  until  the  funeral  rites  had  been  performed.  Matters  remained 
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at  a  deadlock  for  two  years,  after  which  time  the  people  at  length  yielded,  and 
quietly  huried  the  remains.  The  “  god  ” — apparently  an  idol  of  some  sort — is 
kept  at  Mruli  in  the  inner  of  two  houses,  one  within  the  other,  the  outer  of  which 
is  crammed  with  antelope-horns.  There  is  another  hut  at  a  little  distance,  in 
which  food  is  placed  daily  by  the  “  god’s  wife,”  who  is  the  widow  of  a  former 
king,  and  who  is  the  only  person  besides  the  high  priest  allowed  to  enter  either 
of  the  huts.  In  fact,  none  of  the  Awemba  will  enter  the  s'ockade  of  Mnruli  unless 
bidden  by  the  priest. 

A  day’s  inarch  from  Kitiamkula’s,  the  Chambezi,  now  in  high  flood,  was 
crossed  by  means  of  one  small  canoe,  and  after  passing  Kayambi,  another  mission 
station  of  the  PSres  Blancs,  the  caravan  crossed  the  Chozi,  a  fair-sized  river  once 
supposed  to  be  one  with  the  Chambezi.*  Two  days  lat'  r  Fife  was  reache<l,  a 
journey  of  over  600  miles  having  been  completed  in  fifty  days,  at  the  worst  time 
of  the  year,  without  any  detriment  to  health,  in  spite  of  the  constant  wettings 
experienced. 


III.  JOURNEY  TO  THE  KAFUE  AND  ZUMBO  DISTRICTS.t 

By  P.  H.  SELBY. 

Tlie  journey  was  commenced  from  Fort  Jameson  on  May  11,  1901,  the  route 
leading  via  Sassare  (where  a  recently  discovered  gold-reef  is  being  worked  with 
success)  to  Hargreaves,  a  station  of  the  North  Cbarterland  Exploration  Company 
on  the  Loangwa.  Beyond  this  river  the  track  rises  2000  feet  in  the  first  21  miles, 
crossing  the  Kwessi  or  Ngoza  range  before  descending  into  the  flat  well-watered 
valley  of  the  Lukashasbi  and  its  tributaries.  A  comparatively  sharp  ascent  of 
1500  feet  next  leads  to  the  south-eastern  edge  of  the  Mchinga  plateau,  over  which  the 
route  passes  through  40  miles  of  fertile  bush  country  to  the  Mkushi  river  station, 
situated  on  a  healthy  site  3738  feet  above  sea-level.  The  Mkushi  is  a  clear  swift¬ 
flowing  perennial  stream  some  20  yards  in  width.  The  district  is  sparsely 
populated  by  Walala,  a  nomadic  tribe  who  have  been  accustomed  to  shift  their 
wretched  huts  every  year,  but  who  will  probably  settle  down  more  permanently 
now  that  they  are  securetl  from  raids  by  the  establishment  of  a  Government 
station.  A  narrow  road  is  being  hoed  from  Mkushi  to  connect  with  the  Fort 
Jameson-Hargreaves  road,  and  a  track  has  been  made  to  Serenji. 

The  path  from  Mkushi  to  Kapopo  station — 140  miles  further  west — crosses, 
halfway,  the  watershed  between  the  streams  flowing  south  and  south-east  to  the 
Lunftewa,  and  those  flowing  north  and  north-west  to  the  Kafue  or  Kavu,  the 
district  inhabited  by  the  Walamba  tribe  being  then  entered.  The  tributaries  of 
the  Kavu  flow  slowly  in  beds  cut  through  deep  rich  black  soil,  their  banks  being 
fringed  with  larger  and  thicker  timber  than  is  found  further  east,  the  aspect  of  the 
country  becoming  distinctly  more  tropical  as  one  goes  west.  The  Landolphia  vine 
is  here  abundant,  as  well  as  the  cotton  plant,  much  cultivated  before  the  advent  of 
European  and  Indian  calicoes.  Near  the  Kapopo  station,  which  has  been  built 
close  to  the  Linyama  stream,  the  natives  are  of  many  different  tribes,  the  Wabwera 
being  apparently  most  amenable  to  civilizing  influences,  though  all  resent  the 
stoppage  of  the  former  lucrative  trade  in  slaves  and  ivory  with  the  Mambunda 
from  the  west.  It  is  fortunate  that  the  comparative  sparseness  of  the  population 
h.is  saved  from  destruction  the  grand  clumps  of  virgin  bush  with  their  wealth  of 


•  The  Chambezi  and  Chozi  are  shown  in  their  correct  relations  in  the  map 
aecoinpanying  Mr.  Wallace’s  paiier  in  the  Journal  for  June,  ISUtt. 
t  Map.  p.  668. 
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rubber  vines,  which  elsewhere  have  been  sacrihced  to  the  primitive  methods  of 
cultivation.  Limestone  of  great  richness  underlies  the  whole  surrounding  country. 

The  journey  was  continued  on  June  14  for  Chepepo.  After  the  first  20  miles 
the  aspect  of  the  country  gradually  changes,  the  dark  rich  soil,  high  grass,  aul 
timber  giving  place  to  ground  of  far  less  fertility  and  scrub  bush.  Thirty-five 
miles  in  a  south-south-westerly  direction  led  to  the  Lukanga  river,  here  fully  a  mile 
wide,  but  blocked  with  papyrus  and  aquatic  plants,  the  ford  being  extremely 
treacherous  and  difficult,  with  depths  in  places  of  from  4  to  12  feet.  On  the  south 
side  the  country  is  desolate  in  the  extreme,  being  absolutely  flat  and  swampy,  with 
only  a  few  sparse  clumps  of  low  scrub.  The  chief  Chepepo,  acknowledged  as  chief 
by  a  considerable  portion  of  the  Walenji,  is  an  intelligent  man.  As  a  south-west 
course  would  have  led  across  the  great  Lunjofwa  swamp,  guides  were  obtained  for 
the  Kavu  river,  the  Lukanga  being  again  crossed  some  12  miles  west  of  the  ford  above 
mentioned.  It  was  here  some  70  yards  wide  and  very  deep,  but  with  no  perceptible 
current.  The  northern  bank  is  bounded  by  swamps  for  a  distance  of  6  miles, 
beyond  which  soft  white  sandy  soil  with  thin  bush  appears.  After  a  march  of  20 
miles  south-west  through  country  of  this  description,  the  huge  swamps  of  the 
Kavu  were  reached,  and  camp  was  pitched  on  the  east  bank  on  June  20.  The 
Kavu  was  here  some  200  yards  wide,  deep,  with  a  slow  current,  the  swamps  extend¬ 
ing  along  both  banks.  The  Lukanga  was  again  struck  near  its  junction  with  the 
Kavu,  and  crossed  in  canoes.  The  dreary  flats  now  gave  place  to  slightly  undulat¬ 
ing  rilges  of  bush,  on  the  crest  of  one  of  which  Kasonkamola,  the  paramount  chief 
or  the  Walenji,  is  settled.  Traders  do  not  give  him  a  good  reputation,  but,  though 
at  first  suspicious  and  reserved,  he  soon  thawed,  and  allowed  his  people  to  bring  in 
food.  Fourteen  miles  further  on,  the  village  of  Sitanda,*  a  pleasant-faced,  light- 
coloured  native,  who  shares  with  Kasonkamola  the  control  of  a  large  portion  of  the 
Walenji  tribe,  was  reached,  the  intervening  country  being  extremely  fertile  and 
well  peopled.  One  of  Sitanda’s  sons  and  some  other  relatives  accepted  with 
alacrity  an  invitation  to  visit  Fort  Jameson. 

From  Sitanda’s  the  return  journey  via  the  junction  of  the  Loangwa  and  Zamhezi 
was  commenced,  a  divergence  from  the  direct  route  being  made  for  the  purpose  of 
visiting  Longo’s  village  on  the  southern  border  of  the  great  Lunjofwa  swamp. 
Ttience  an  easterly  course  was  followed  to  Shuiyungi’s,  after  which  a  march  of  JO 
miles  through  broken,  fertile,  well-watered  country  led  to  the  edge  of  the  Mcbinga 
plateau,  a  descent  being  made  by  a  steep  and  tortuous  pith  into  the  Mlungushi 
valley,  thickly  peopled  with  Aluano.  In  3  miles  a  drop  of  2400  feet  was  registered 
by  aneroid.  The  Aluano  are  short,  but  powerfully  built,  somewhat  repulsive  in 
appearance,  and  dwell  in  poorly  built  and  extremely  dirty  villages.  They  raise 
immense  crops  of  “  Mapira  ”  along  the  beds  of  watercourses.  The  valley  was 
traversed  for  three  days  in  a  south-easterly  direction,  the  path  winding  among  stony 
and  rugged  hills.  Afterwards  it  ascended  the  Pembeni  range  to  a  height  of  3400 
fee',  and  for  35  miles  followed  the  highest  ridges  of  this  chain  through  an  unin¬ 
habited  and  poorly  watered  tract.  A  descent  was  then  made  into  the  valley  of  the 
Pochera,  a  large  affluent  of  the  Rufunsa,  by  the  valley  of  which  last  the  junction 
of  the  Loangwa  with  the  Zambezi  was  reached  on  July  11.  The  point  of  British 
territory  at  the  junction  known  as  Feira,  was  once  the  site  of  a  Portuguese  settle¬ 
ment,  and  the  sandstone  from  its  ruins  is  being  used  in  the  construction  of  the 
present  Administration  station.  This  is  being  built  on  a  small  hill  rising  vertically 
200  feet  from  the  Zambezi,  the  land  below  being  well  suited  for  the  laying  out  of  a 
small  township.  The  country  around  is  moderately  well  peopled  with  Chikundo. 
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The  Zambezi  is  here  about  550  yards  wide,  running  fast  and  deep.  The 
liOanirwa  widens  at  the  junction  to  about  1000  yards,  the  permanent  channel 
skirting  the  stony  point  on  the  British  side.  For  about  balf  a  mile  up  it  is  fairly 
deep,  but  beyond  that  distance  the  water  reached  at  the  time  only  to  the  knees. 
Near  the  junction  the  banks  of  both  rivers  are  well  suited  for  the  discharge  of 
cargo  from  steamers  and  barges.  The  small  Portuguese  town  of  Zumbo  lies  under 
a  high  peak  of  the  M.adzanswa  range,  about  2|  miles  due  east  of  Feira. 

Starting  again  on  July  18,  the  expedition  proceeded  for  50  miles  up  the  west 
bank  of  the  Loingwa  to  Almoso’s  village,  at  which  ixjint  the  river  divides  into 
three  channels,  to  unite  again  10  miles  lower.  Water  existed  in  July  in  the 
easternmost  of  these  only,  and  even  this  was  so  narrow,  tortuous,  and  b'oken  by 
rocky  rapids  as  to  probably  place  the  limit  of  navigation  by  steamer,  even  in  the  wet 
season,  below  the  union  of  the  three  channels.  Waggon  transport  from  Feira  to 
this  point  would  be  easy  during  the  dry  season,  but  at  Alraoso’s  the  road  enters 
hilly  ground,  and  a  considerable  expenditure  would  be  necessary  before  it  could  be 
used  for  wheeled  traffic.  The  Loangwa  was  now  crossed,  and  the  valley  of  the 
Mezi — at  present  taken  by  the  Portuguese  as  their  northern  boundary — ascended  to 
the  Senga  plateau,  on  which  are  numerous  settlements  of  former  slaves  of  the 
Angoni.  Fort  Jameson  was  reached  on  July  30,  thirteen  days  after  Feira  had  been 
left.  The  accompanying  map  is  based  on  observations  by  prismatic  compass. 
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PROF.  GREGORY’S  EXPEDITION  TO  LAKE  EYRE. 

The  chief  scientific  results  of  his  recent  expedition  to  the  Lake  Eyre 
basin  were  sketched  by  Prof.  Gregory  in  an  article  contributed  to  the 
MeU)ourne  Age  for  February  22  last,  of  which  the  following  is  a  con¬ 
densed  summary.  Prof.  Gregcry  began  by  pointing  out  the  great  im¬ 
portance  of  the  part  played  by  Lake  Eyre  in  the  physical  history  of 
Australia,  which  is  such  that  the  lake  may  fairly  be  termed  the  geo¬ 
graphical  centre  of  the  continent.  Not  only  was  it  once  the  great 
distributing  centre,  but  it  is  involved  in  each  of  the  four  main  geo¬ 
logical  features  of  Central  Australia,  viz.  the  great  arUsian  basin  of 
Queensland;  the  ancient  plateau  of  Western  Australia;  the  great 
valley  of  South  Australia ;  and  the  lake  plain  which  extends  eastward 
to  the  Darling.  Nor  is  it  of  less  importance  as  regards  the  zoology, 
hotany,  and  anthropology  of  the  surrounding  region. 

Lake  Eyre  is,  however,  now  but  the  dead  heart  of  Australia.  It 
absorbs  the  drainage  of  500,000  fquare  miles  of  country^  passing  on  none 
of  its  water  to  areas  which  might  make  more  use  of  it.  Animals  and 
plants  aie  continuously  migrating  into  its  basin  from  the  surrounding 
highlands,  but  are  unable  to  make  good  the  internal  waste.  The  desert 
itself  produces  nothing  new,  and  its  plants  and  animals  are  few  and 
stunted,  barrenness  and  inertia  being  the  leading  characteristics  of  a 
region  once  fertile  and  creative.  The  reasons  for  this  change  are  to  bo 
sought  in  the  geological  history  of  the  Lake  Eyre  basin,  of  which  Prof. 
Gregory  gives  an  outline  from  the  time  when  the  coalfields  were  being 
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formed  in  Gippi^land.  The  region  was  then  slowly  sinking  beneath 
an  encroaching  sea,  which  eventually  advanced  from  the  gulf  of 
Carpentaria  as  far  south  as  the  northern  end  of  Jjake  Torrens  and 
extended  east  to  the  coast  ranges  of  Queensland.  After  its  retreat,  and 
the  formation,  on  dry  land,  of  the  “  Desert  sandstone  ”  above  the  blue 
clays  that  had  been  deposited  on  its  floor,  a  great  uplift  occurred  along 
the  Queensland  hills,  and  the  streams  which  descended  from  these  on 
the  west  plunged  under  the  blue  shales  and  accumulated  as  the  greiit 
artesian  reservoir  of  Central  Australia.  After  this  came  a  great  series 
of  Earth-movements,  which  impressed  on  South  Australia  its  main 
existing  geographical  features,  including  the  great  valley  of  Spencer 
gulf  and  Lake  Torrens,  and  the  mountain  system  which  runs  obliquely, 
north-westward,  from  the  Flinders  to  the  Denison  range,  damming  back 
the  artesian  waters. 

About  the  same  time  the  Lake  Eyre  country  began  to  sink,  and  this 
movement  lasted  until,  as  at  present,  the  lake  margin  was  39  feet  below 
sea-level.  The  drainage  system  was  thus  disturbed,  and  the  streams 
which  had  l>efore  probably  flowed  south-eastward,  to  the  Darling  or  to 
an  arm  of  the  sea  occupying  the  present  Murray  valley,  were  now 
diverted  to  this  central  basin,  where  they  accumulated  as  a  vast  inland 
sea.  The  rainfall  was  considerable,  and  the  surrounding  steppes  were 
probably  well  grassed  and  fertile,  large  trees — now  represented  by  their 
petrified  trunks — growing  on  the  plains.  The  water  of  the  lake  was 
probably  fresh,  and  its  extent  three  times  as  great  as  at  present.  On 
its  shores  lived  an  assemblage  of  giant  kangaroos  and  wombats,  as  well 
as  wallabies,  bandicoots,  and  marsupial  rats,  while  in  the  lake  and 
its  entrances  were  crocodiles,  the  primitive  Queensland  mudfish 
(^Ceratodus),  and  huge  bony  fish,  all  of  which  have  long  since  dis¬ 
appeared  from  those  waters.  Unfortunately,  however,  a  period  of 
diminished  rainfall  set  in,  and  the  lake  decreased  in  sii^e  and  lost  its 
outlet,  partly  through  the  warping  of  the  surface  and  accumulation  of 
debrtn.  It  continued  to  lose  water  by  eva[>oration,  became  salt,  and  the 
fish  and  crocodiles  were  killed.  With  the  progressive  decrease  of  rain¬ 
fall  the  vegetation  withered,  the  succulent  herbage  giving  place  to  dry 
spiny  plants.  The  giant  marsupials  died  of  hunger,  and  the  whole 
region  was  blasted  into  desert. 

One  of  the  main  ]>ointB  on  which  Prof.  Gregory  hoped  to  throw 
further  light  was  the  age  of  this  desiccation  of  the  Lake  Eyre  basin,  and 
he  was  fortunate  enough  to  obtain  one  important  piece  of  fresh  evidence, 
in  the  discovery  of  specimens  of  the  dingo  in  association  with  thr 
extinct  marsupials.  No  trace  of  man  or  his  implements  was,  however, 
found  with  their  bones,  and  Prof.  Gregory  considers  this  a  strong 
indication  that  the  animals  were  not  contemporary  with  man,  althougli 
some  authorities  have  held  that  the  dingo  was  introduced  into  Australia 
by  human  agency.  He  therefore  thinks  that  the  great  climatic  changes 
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ab<»vo  hketcbed  occurred  after  tlio  intrcxluction  of  the  dingo,  but  l>eforo 
the  advent  of  man  to  this  region.  The  evidence  of  the  native  traditions 
seems  also  to  support  this  view.  The  “  Kladtmakara  ”  legends  clearly 
relate  to  two  ditferent  animals — one  the  diprotodon,  which  answers  to 
the  description  of  an  animal  with  a  horn  in  the  middle  of  its  forehead ; 
the  other  the  crocodile,  as  it  is  described  as  reptile-like,  living  in  water- 
holes,  and  devouring  people  who  ventured  into  the  pools.  The  legends 
also  show  variations  in  other  respects,  some  speaking  of  the  Eadimakaru 
as  descending  from  the  sky  by  gum-trees,  while  in  others  it  is  the 
ancestors  of  the  present  tribes,  who  are  supposed  to  carry  on  com¬ 
munication  with  the  sky  by  means  of  a  tall  pole.  These  variations 
render  it  probable,  in  Prof.  Gregory’s  opinion,  that  the  aborigines  did 
not  reach  Lake  Eyre  till  the  giant  marsupials  were  extinct.  As  is  the 
way  with  primitive  people,  they  localized  their  old  stories  in  their  new 
homes,  adapting  them  to  suit  local  conditions,  and  to  explain  the  great 
bones  found  on  the  dry  beds  of  Cooper’s  creek  and  the  Diamantina. 


RECENT  EXPLORATION  IN  ALASKA.* 

Dluino  the  past  few  years  the  United  States  Government  has  continued  the 
e-xploration  of  its  northern  territory  with  great  activity,  both  tlie  War  Depart¬ 
ment  and  the  Geological  Survey  have  been  at  work,  the  chief  object  of  the  former 
being  to  construct  a  road  to  the  upper  Yukon,  which  should  lie  entirely  within  the 
territory  of  the  llepublic.  Parties  have  tlierefore  exatniced  the  Copper  river  basin 
and  the  adjoining  country,  while  the  Geological  Survey  parties  have  traversed  the 
greater  part  of  Southern  Alaska  and  obtained  a  general  knowledge  of  its  structure. 

The  western  extension  of  the  St.  Elias  range  is  divided  by  the  two  main  streams 
of  the  Copper  river  into  three  brandies.  The  valley  of  the  Chitteua  eeparates  the 
short  Mount  Wrangell  group  from  the  coast  range,  which  jiasaes  round  Prince 
William  sound  into  the  Kenai  peninsula  and  Kodiak  island,  while  from  the  source 
region  of  the  White  and  Tanana  rivers  the  Alaskan  range  runs  westwards  beyond 
the  Cantwell  river  and  then  bends  southwards,  forming  the  watershed  between  the 
Sushitna  and  Kuskokwim,  and  continuing  into  the  AUskau  peninsula  and  the 
Aleutian  islands.  The  Kenai  mountains  rise  to  heights  of  UtOU  to  SOOO  feet,  and 
arc  intersected  by  broad  high  valleys.  The  Chugatch  range,  which  extends  from 
Tureagain  arm  and  Portage  bay  to  the  Cop[icr  river,  is  still  loftier  and  more  tugged. 
It  probably  attains  its  maximum  height  in  a  group  of  peaks  north  of  Port  Wells, 
and  from  this  {mint  slopes  ea.stwards  and  westwards.  Between  the  Matanuska  and 
iSu.-)bilna  rivers  lie  the  Talkeetna  mountains,  not  much  lower  than  the  Alaskan 
range  in  the  west,  but  probably  only  6000  to  7000  feet  in  height  towards  the 
Matanuska  river.  Between  these  ranges  an  interior  basin,  1500  to  0000  feet  above 
sea-level,  extends  eastwards  to  Mount  Wrangell,  drained  in  the  west  by  the  Sushitna 
tributaries,  and  in  the  east  by  the  Copper  river. 

*  ‘  Compilation  of  Explorations  in  Alaska,’  19UU  ;  *  Reports  of  Explorations  in  the 
Territory  of  Alaska,  1898,  1899,’  Alaska,  1899;  ‘Copper  River  Exploring  Expedition.’ 
I9U0 ;  U.S.  Geological  Survey,  Twentieth  Annual  Report,  Part  vii. ;  ‘  Alaska  ’  (llarrimau 
Alaskan  Expedition),  2  vols.,  1901 ;  National  Geographic  Magazine,  November,  1901. 


610 


RECENT  EXPLORATION  IN  ALASKA. 


The  northernmost  extremity  of  the  great  St.  Elias  group,  near  the  Scolai  pas.s, 
was  named  by  Mr.  Oscar  llohn,  in  1899,  Mount  Abercrombie.  White  river 
descends  from  tbe  Russell  glacier  on  its  northern  flank,  and  is  accompanied  by  a 
high  range  on  the  south.  North  of  the  sources  of  tbe  White  river  are  the 
Nutzotin  mountains,  the  highest  peak  of  which  (over  10,000  feet)  has  received 
from  Mr.  A.  H.  Brooks  the  name  of  Mount  Allen,  and  are  succeeded  to  the  north¬ 
west  by  the  Mentasta  range,  between  tbe  Copper  and  Tanana  rivers.  Immediately 
south  of  the  Tanana  the  Alaskan  range  breaks  up  into  isolated  groups,  one  of 
which  culminates  in  Mount  Kimball,  10,000  feet  high,  east  of  the  Delta  river,  while 
Mount  Hayes,  to  the  west  of  this  river,  rises  to  14,000  feet.  West  of  the  Sushitiia 
river  the  range  attains  its  maximum  elevation  in  Mount  McKinley  (lat.  63’  N., 
long.  149°  W.),  the  Bolshaya  (big)  of  the  Russians,  which,  standing  20,464  feet 
above  sea-level,  is  the  culminating  point  not  only  of  Alaska,  but  also  of  tbe  North 
American  continent.  The  Tordrillo  mountains,  west  of  the  low’er  Sushitna  aiid 
the  Chigmit,  west  of  Cook  inlet,  are  also  very  bold  and  rugged,  containing  summits 
11,000  to  15,000  feet  high.  In  the  latter  are  the  two  well-known  volcanoes 
Redoubt  and  Iliamna,  11,00)  and  12,000  feet  respectively,  the  latter  still  steaming. 
Of  the  Mount  Wrangell  group.  Mount  Wrangell  itself  is  the  most  prominent  feature, 
towering  above  its  neighbours  with  a  height  of  over  17,000  feet.  To  the  north 
and  north-west  are  Mounts  Sanford  and  Drum,  and  Mount  Blackburn  to  the  south¬ 
east.  Mr.  Rohn  has  not  been  able  to  identify  Mount  Tillman,  named  by  Lieut. 
Allen,  who  obtained  occasional  glimpses  of  the  group  from  the  Copper  river  iu 
1885.  From  Mount  Blackburn  a  range  surmounted  by  a  prominent  peak.  Mount 
Regal,  runs  in  an  easterly  direction  towards  Mount  Abercrombie,  and  from  Mounts 
Wrangell  and  Sanford  a  range  attaining  to  heights  of  5000  to  6000  feet  runs  north- 
eiistwards  to  the  Mentasta  range. 

The  White  river,  which  owes  its  name  to.the  pumiceoua  volcanic  ash  with 
which  it  is  loaded,  was  discovered  in  1850  by  Mr.  Robert  Campbell,  of  the  Hudson 
Bay  Company,  and  was  ascended  in  1891  by  Dr.  Willard  Hayes  and  Lieut. 
Schwatka.  It  flows  for  200  miles  with  a  rapid  current,  cutting  in  its  lower  course 
through  the  Yukon  plateau.  Broad  flat  valleys  connect  its  basin  with  that  of  the 
Tanana,  and  a  portage  over  flat  swampy  country  brought  ilr.  Brooks,  in  1898,  from 
the  Snag,  an  affluent  of  the  White,  to  Mirror  creek,  by  which  he  reached  the 
Tanana.  Both  the  Tanana  and  its  great  western  headwater,  the  Nabesna,  break 
through  the  line  of  the  Nutzotin  and  Mentasta  ranges,  the  latter  draining  the 
triangle  formed  by  Mounts  Wrargefl,  Blackburn,  and  Regal.  In  the  upi)er 
course  ef  the  Tanana  and  the  section  below  the  trail  to  Forty-mile  river,  where 
there  are  numerous  rapids,  the  current  is  swift,  but  in  its  middle  course  the  river 
winds  along  with  a  slow  current,  in  some  places  consisting  of  a  chain  of  lakes.  Uii 
the  northern  side  the  country  is  an  upland  studded  with  relict  hills  of  the  Yukon 
plateau,  such  as  the  Ketchumstcck  bills.  The  siuthern  tributaries,  the  Delta  and 
Cantwell,  flow  through  the  Alaskan  range  from  the  edge  of  the  Copper  river  basin. 
In  the  lower  Tanana  all  the  tributaries  make  a  downstream  bend  before  entering 
the  main  stream,  indicating  a  reversal  of  the  drainage,  and  probably  at  one  time 
tbe  Tanana  above  the  Volkmar  and  tloodpasUr  flowed  to  the  White,  which  then 
discharged  its  waters  into  the  sea  by  the  Alsek  valley. 

The  Etna  or  Copper  river,  300  miles  long,  has  its  source  in  the  angle  between 
the  Alaskan  range  and  the  mountains  running  north-east  from  Mount  Sanford,  a 
flat  area  studded  with  innumerable  lakes  and  bogs.  Bending  round  the  Mount 
Wrangell  group,  it  has  cut  its  bed  to  a  depth  of  500  to  800  feet  through  a  recent 
bed  of  silts  and  gravel  probably  1000  feet  thick.  This  plateau,  near  the  middle  of 
the  basin,  has  an  altitude  of  1500  feet,  and  it  rises  westwards  to  1700  feet  at  tbe 
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foot  of  Klutena  lako,  where  it  joins  the  vast  tundra  plateau  which  forms  the  water¬ 
shed  towards  the  Sushitna,  Below  tlie  mouth  of  the  Chittena  the  Copper  river 
enters  Wood’s  cailou  and  commenoes  its  course  through  the  Chugatch  mountains. 

It  has  a  current  averaging  8  miles  an  hour,  and  most  of  its  tributaries  are  too  rapid 
for  navigation.  On  the  right  bank  it  is  joined  by  the  Klutena,  which  rises  in  a 
glacier  connected  with  the  great  Valdes  glacier  and  flows  through  Lake  Klutena  or 
Abercrombie,  an  elongated  depression  in  the  river-valley  30  miles  long,  probably 
occupied  by  a  glacier  in  former  times.  The  largest  tributary  of  the  Copper  is  the 
Chittena,  the  Chitty-na  or  Copper  river  of  the  Indians,  of  which  the  northern 
branch,  the  Nezona,  rises  in  a  large  glacier  on  the  eastern  flank  of  Mount  Regal, 
which  also  gives  rise  to  the  Tanana.  The  ascent  of  the  Copper  valley  from  the 
delta  being  exceedingly  difficult  both  by  land  and  water.  Captain  Abercrombie,  to 
whom  the  task  of  constructing  a  military  road  has  been  entrusted,  chose  Port 
Valdes,  further  west,  as  his  point  of  departure.  The  inner  bay,  10  mites  long  by 
4  wide,  is  open  all  the  year  round.  At  its  eastern  end  the  Lowe  river  enters, 
descending  from  Marshall  pass,  1700  feet  above  sea-level,  on  a  watershed  whence 
the  Taznuna  flows  to  the  C  jpper.  A  road  is  being  made  up  the  Lowe  river  and 
over  the  Thompson  piss,  2840  feet,  to  the  valley  of  the  Tonsina,  a  tributary  which 
joins  the  Copper  between  the  Chittena  and  Klutena,  and  will  be  continued  up  the 
Co[iper  river  basin.  The  Tanana  nay  be  reached  by  the  Slana  river,  the  Mentasta 
lake  and  pass  (2300  feet),  and  the  Tik  liver,  and  thence  the  journey  may  be  con* 
tinned  to  Forty-mile  river  and  Eagle  City. 

Cock  inlet  receives  the  Matanuska  and  Sushitna  rivers.  The  former,  more  than 
liH)  miles  long,  rises  on  the  north  side  of  the  coast  range  near  the  head  of  the 
Tazlina,  which  flows  through  Lake  Pleveznie  to  the  Copper.  The  Matanuska  affords 
easy  access  to  the  interior,  the  watershed  at  the  h<  ad  of  Delta  river  being  only 
iiOOO  feet  above  sea-level.  It  flows  at  a  rate  of  about  10  miles  an  hour,  and  has 
cut  down  its  bed  400  to  500  feet  below  an  old  valley  floor.  The  Sushitna  rises  in 
the  angle  between  the  Talk  etna  and  Alaskan  ranges,  and  one  of  its  headstreams 
probably  drains  Lake  Louise  at  the  edge  of  the  Copper  liver  basin.  Its  great 
tributary,  the  Chulitna,  runs  a  little  west  of  south  at  no  great  distance  from  the 
main  river,  receiving  many  affiuen's  from  Mount  McKinley  and  the  neighbouring 
{K.aks,  and  enters  the  Sushitna  about  80  miles  above  its  mouth.  From  its  sources, 
two  jtasses,  3700  and  4200  feet  high  resfectivcly,  lead  into  the  Tanana  basin,  in  all 
probability  to  the  Cantwell  river.  The  Sushitna  flows  through  a  picturesque  gorge 
which,  like  that  of  the  Matanuska,  has  been  cut  in  the  bottom  of  an  earlier,  though 
comparatively  recent,  valley.  Twenty  miles  from  the  delta  of  the  Sushitna  the 
Yentna  enters,  coming,  it  is  said,  from  Mount  McKinley.  Along  this  river  and 
its  light-hand  tributary,  the  Skwentna,  Mr.  Spurr  travelled  in  1898  to  the  Kuskok- 
wim  through  the  Tordrillo  mountains,  making  a  portage  over  a  pass  4400  feet  high. 
The  Kuskokwim,  running  northwards,  skirts  the  Tordrillo  mountains,  and  then 
breaks  successively  through  two  parallel  ridges,  the  Tcocalli  and  Terra  Cotta, 
emerging  on  to  a  broad  gravel  plateau  which  slopes  towards  the  west.  For  100 
miles  it  flows  swiftly  down  the  plateau,  ard  then  enters  a  flat  country,  through 
which  it  meanders  down  to  the  trading-post,  Yinasale,  about  390  miles  above  Bethel. 
Mr.  Spuir  also  ascended  the  Kanetok  liver  and  crossed  to  the  T\>giak  lake,  unknown 
before,  returning  to  the  coast  by  the  Togiak  river. 

The  foundation  of  the  country  is  composeel  of  gneissic  recks  in  the  east,  while 
in  the  west  granite  is  the  base-rock.  Above  these  lie  schists  and  Silurian  beds, 
except  in  the  south-west,  where  the  oldest  formation  observed  by  Mr.  Spurr  was 
the  Tachatma  (tributary  of  the  Kuskokwim)  series,  coi responding  generally  to  the 
Takhandil  series  of  the  Yukon,  in  which  Carboniferous  and  Devonian  fossils  have 
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been  found.  Cretaceous  rucks  have  been  observed  in  the  Copper  river  district,  uii 
(he  Matanuska  and  in  South-Western  Alaska.  The  Alaskan  mountains  seem  to 
have  been  elevated  by  foldings  in  post-Cretaceous  times,  for  the  Gretaceons  beds  arc 
folded  with  the  underlying  strata,  and  the  movements  probably  continued  down  to 
the  close  of  the  Miocene  period.  In  South-Western  Alaska  the  main  axis  of  folding 
runs  from  north-east  to  south-west.  Secondary  folds  are  everywhere  present,  and 
Mr.  Brooks  found  that  the  main  direction  on  the  White  river,  north-west  to  soutli- 
cist,  became  the  secondary  on  (he  Tanans.  Whether  all  the  ranges  were  elevated 
at  the  same  time  is  as  yet  uncertain.  Possibly  the  Ghngatch  mountains  are  of 
later  date  than  the  Alaskan  range.  In  the  Pliocene  age,  after  a  drainage  system 
had  been  developed,  a  subsidence  took  place,  the  sea  filling  the  area  between  the 
Alaskan  and  Chugatch  ranges,  and  then,  partly  by  glacial  action,  the  gravels  were 
laid  down,  which,  along  the  Matanuska,  now  rise  to  a  level  of  2700  feet.  In  recent 
times  the  land  has  risen,  in  some  places  to  as  much  as  3000  feet  above  its  lowest 
position,  the  stages  of  elevation  being  marked  by  terraces.  When  a  new  system 
of  drainage  was  developed,  the  Copper  river  basin  probably  discharged  its  water 
into  Cook  inlet,  until  a  stream,  cutting  back  its  course  through  the  Chugatch 
mountains,  tapped  the  lake  in  which  the  fine  silts  of  the  Copper  river  basin  wen: 
deposited.  Intrusive  rocks  are  of  frequent  occurrence,  and  auriferous  quartz  or 
placer  gold  is  found  in  most  of  the  valleys.  Volcanic  action  has  -manifested  itscll' 
in  pre-Cretaceous  times  and  down  to  the  present  day.  Mount  Wrangell  often  send 
up  vapour,  and  in  1899  discharged  a  stream  of  lava.  Copper  is  worked,  and  iron, 
cinnabar,  arsenic,  antimony,  and  manganese  have  been  reported. 

Boulders  of  unmistakably  glacial  origin  among  the  silts  of  the  Copper  river  basin 
indicate  a  more  extensive  glaciation  in  Pleistocene  times  than  at  present.  Then 
does  not,  however,  appear  to  have  been  a  universal  glaciation  of  the  whole  surface, 
and,  indeed,  iu  South-Western  Alaska  the  glaciers  were,  in  Mr.  Spurr’s  opinion,  not 
much  more  numerous  or  larger  than  at  the  present  day. 

The  Harriman  expedition,  under  Prof.  Brewer,  made  an  important  exploration 
of  the  southern  coast  in  1899.  Its  chief  geographical  discovery  was  that  an  inlet 
about  20  miles  from  the  mouth  of  Port  Wells,  apparently  closed  by  a  glacier,  oitcued 
into  a  beautiful  fjord  15  miles  lung,  to  which  the  name  Harriman  was  given.  Of 
the  woik  of  parties  sent  out  in  1901  by  the  U.S.  Geological  Survey,  no  full  account 
has  yet  been  published.  Mr.  Peters  crossed  from  Bergman,  a  trading-post  on  the 
Koyukuk  river,  to  the  Colville  river  and  the  Arctic  ocean,  crotsing  the  watershed 
LOO  miles  from  Bergman.  Rolling  tundra  extends  thence  to  the  coast.  Another 
party,  under  Mr.  Mendenhall,  reached  Bergman  by  the  Dali  and  Old  Man  rivers, 
and  made  its  way  westwards  to  Kotzebue  sound.  Mr.  Gerdinc  completed  the 
mapping  of  Seward  peninsula,  and  Mr.  Brooks  visited  Prince  of  Wales  island  and 
the  mainland  to  the  north-east.  There  are  still  tracts  between  the  upper  Kuskok- 
wim  and  the  Yukon,  and  on  the  arctic  sloi)e  between  the  Canadian  boundary  and 
the  Colville  river,  and  between  Howard’s  route  in  188G  and  the  western  coast,  which 
have  not  yet  been  explored,  and  the  geology  of  Southern  Alaska  is  by  no  means 
thoroughly  worked  out. 


THE  FJORDS  AND  BAYS  OF  ICELAND. 

Dr.  Tuoroddsek,  the  indefatigable  explorer  of  his  native  island,  has  contributed  to 
the  Qeografisk  Tidskri/t,  Bd.  16,  Hefte  3  and  4,  a  paper  on  the  contours  and  origin 
of  the  bays  and  ijords.  The  coast-line  of  Iceland,  over  3700  miles  in  length,  is 
deeply  indented,  except  on  the  southern  side,  where  it  is  generally  low  and 
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consists  uf  sandy  and  gravelly  flats,  the  debris  carried  down  by  the  innumerable 
glacier  streams.  The  complete  absence  of  fjords  is,  however,  only  apparent,  for 
were  the  sea-level  raised  300  to  600  feet  they  would  be  fairly  frequent.  The  inlets 
on  the  Icelandic  coast  are  of  two  kinds — ^large  bays  of  various  forms  and  ijords  proper, 
which  are  generally  rather  narrow,  and  sometimes  the  two  are  combined.  The  two 
largest  bays  are  Faxebugt  on  the  south  and  Bredebugt  on  the  north  of  Snsefelsncs. 
Faxebugt,  40  miles  long  by  55  broad,  becomes  gradually  deeiwr  towards  its  mouth, 
where  it  sinks  to  50  to  GO  fathoms.  At  its  bead  lies  a  stretch  of  low  land,  300 
square  miles  in  area,  called  Myrar,  which  has  an  elevation  of  only  GO  to  100  feet, 
and  is  enclosed  by  heights  of  650  to  IGOO  feet.  The  valleys  that  run  into  it  have 
been  carved  out  by  erosion,  while  the  Faxebugt  and  low  land  are  an  area  of 
aubsidence  separated  by  faults  from  the  main  mass  of  the  island.  Probably  the 
subsidence  took  place  in  Tertiary  times,  but  small  movements  have  continued  since 
even  up  to  the  present  time,  earth-tremors  being  very  frequent  in  this  neighbourhood. 
At  the  end  of  the  Tertiary  period  the  valleys  and  fjords  (Hvaitjordr  and  Borgarfjordr, 
etc.)  opening  into  the  depression  were  eroded  till  they  assumed  much  the  same 
form  and  depth  as  at  present.  Just  before  the  Glacial  i^riod,  or  possibly  during 
the  first  glaciation,  conglomerates  were  accumulated  here  and  there  in  the  valleys 
and  on  the  low  land ;  somewhat  later,  doleritic  lavas  streamed  down  the  erosion 
cbaiiucls,  glaciers  descended  along  every  valley,  ground  down  the  lava,  and  carried 
away  part  of  the  conglomerate;  then  the  sea  rose  over  the  flat  land  up  to  the 
valley  mouths,  and  rivers  from  the  glaciers  deposited  on  the  bottom  a  layer  of 
clay  containing  Yoldia  and  other  arctic  shells.  At  the  end  of  the  Glacial  period 
the  sea  retired  to  the  present  coast-line. 

tSuasfelsnes  is  a  horst  produced  by  the  subsidence  of  the  Faxebugt  and 
Bredebugt.  The  latter  also  originated  in  Tertiary  times.  Another  bay  caused  by 
dislocation  also  existed  in  the  Glacial  period  in  the  southern  lowland,  but  its 
bottom  is  now  above  water.  The  ijords  of  the  north-western  {)eninsula  are  shown 
by  Dr.  Thoroddsen’s  description  to  be  typical  fjords  cut  through  flat  or  slightly 
sloping  layers  of  basalt.  Some  of  the  smaller  ones  are  deeper  towards  the  head, 
and  most  of  the  others  arc  rather  deeper  in  the  middle  than  at  the  mouth.  The 
valleys  are  short  and  end  in  steep  heads.  Striae  are  frequent,  but  moraines  are 
not  t-.\teDsive ;  perhaps  they  have  been  swept  away  into  the  sei.  Hilnafloi  is^ 
doubtless,  a  subsidence  basin,  though  its  geology  is  not  sufflciently  known,  and 
therefore  its  origin  cannot  be  proved.  Between  it  and  Skagafjbrdr  lies  the 
peninsula  Skagi,  a  singular  geological  structure,  quite  different  from  the  other 
promontories  of  the  north  coast  west  of  Skjalfandi,  and  later  than  these.  Volcanic 
eruptions  have  taken  place  here  at  a  later  period,  and  therefore  it  is  not  improbable 
that  subsidences  have  occurred  on  both  sides.  As  far  as  Skjalfandi,  the  northern 
laud  consists  of  slightly  tilted  or  horizontal  beds  of  basalt,  but  hero  the  structure 
suddenly  changes,  later  volcanic  rocks  api)earing  in  a  broad  belt  which  extends 
eastwards  to  Langenes.  On  the  west  they  are  founded  by  the  longest  and  most 
important  line  of  fracture  in  Iceland,  which  runs  along  the  west  coast  of  Skjalfandi 
and  the  B&rdar  valley  into  the  interior,  where  it  can  be  traced  for  60  miles  south¬ 
wards.  The  Skjilfandi  and  the  succeeding  Axar  and  Thistil  fjords  are  similar  in 
contour  and  depth,  have  all  been  produced  by  subsidence,  and  have  no  resemblance 
to  true  fjords.  All  the  fjords  of  the  east  coast  north  of  Seydisfjdrdr  have  only  a 
small  depth  and  a  continuous  sloi)e  outwards.  Seydisfordr,  begirt  by  mountains 
3300  feet  high,  is  somewhat  deeper,  and  has  in  the  middle  a  basin  40  to  47  fathoms 
deep,  while  it  is  shallower  at  the  mouth.  Beyond  Beru  fjord  to  Reykjanes  there 
are  no  ijords,  but  only  very  shallow  lagoons. 

The  inlets  on  the  Icelandic  coast  are  either  bays  produced  by  subsidence  or 
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fjords  carved  out  by  erosion.  I'be  latter  occur  either  as  ramiRcations  of  the  large 
bays  or  in  independent  groups  opening  out  directly  to  the  sea.  The  bays  are 
generally  broad,  with  depths  small  in  comparison  to  the  area,  and  bottoms  sloping 
continuously  outwards,  whereas  the  fjords  which  run  into  them  are  often  of  great 
depth,  and  contain  hollows  going  down  to  a  lower  level  than  that  of  the  main  bay. 
Many  of  the  large  bays  are  certainly  the  result  of  faulting  and  subsidence,  while 
the  origin  of  others  is  not  determined  because  their  geology  is  imperfectly  known, 
but  they  are  probably  due  to  the  same  cause.  The  fjords  are  similar  to  those  of 
other  countries,  but  they  are  neither  so  deep  nor  do  they  branch  out  into  so  many 
arms.  There  are  also  no  deep  sounds  connecting  different  fjords.  The  only  two 
large  grou('s  of  fjords  opening  out  to  the  sea  are  in  the  north-western  peninsr.la 
(eight  main  fjords  with  eighteen  branches),  and  on  the  east  coast,  between 
Hjeradsflui  and  L6n  (ten  main  fjords  with  three  small  branches). 

Iceland  stands  on  a  submarine  plateau,  in  general  marked  out  by  the  lOO-fathoin 
line.  The  plateau  has  a  breadth  of  60  miles  and  more,  and  is  steepest  off  tlie 
southern  coast,  where  the  depth  at  only  11  miles  from  the  shore  sinks  from  1<X) 
to  700  fathoms.  Off  the  north-western  peninsula,  on  the  other  hand,  it  has  a 
breadth  of  55  to  60  miles,  and  then  slopes  gently  to  a  depth  of  700  fathoms  at  a 
distance  of  170  miles  from  the  coast.  Peculiar  to  the  Icelandic  plateau  are  the 
regular  indentations  in  the  100-fathom  line  all  round  the  coasts,  which  indicate 
the  existence  of  submarine  fjords  closely  connected  with  the  land  valleys  and 
fjords.  The  fjord  basins  run  straight  out,  their  mouths  lying  at  a  depth  of  about 
130  fathoms,  beyond  which  they  entirely  disappear,  so  that  it  may  be  assumed 
that  the  coast-line  stcod  at  this  level  at  the  time  of  their  formation.  The 
submarine  plateau  roust  have  been  moulded  by  marine  abrasion,  accompaniei  by 
a  positive  displacement  of  the  co<ast-line.  It  cuts  into  the  land,  like  all  abrasion 
surfaces,  horizontally,  without  regard  to  the  formations  and  their  older  lines  of 
fracture.  In  the  middle  of  the  Miocene  age,  Iceland  was  a  much  more  extensive 
land  than  it  now  is,  and  was  built  up  of  horizontal  basalt  beds  and  plateaus,  which 
were  rent  asunder  in  various  ways  by  the  violent  tectonic  movements  at  the  end 
of  the  period.  Between  the  Miocene  period  and  the  deposition  of  the  Red  Crag, 
lying  in  thick  beds  unconformably  on  the  basalt  in  Skj&lfandi,  the  abrasion  must 
have  taken  place  which  removed  about  60  miles  of  the  solid  mass  of  the  island, 
1600  to  3200  feet  thick.  At  the  end  of  the  Pliocene  age  the  land  gradually  rose 
600  feet,  and  the  valleys  were  excavated  by  streams  and  floods  descending  from 
the  older  valleys  in  the  interior.  Possibly  this  erosion  took  place  in  the  earliest 
times  of  the  Glacial  period,  when  glaciers  began  to  appear  on  the  inner  highlands, 
but  had  not  yet  spread  over  the  whole  land.  It  was  then,  also,  probably  that  the 
conglomerates  were  formed  which  filled  the  Tertiary  valleys  of  Western  Iceland, 
and  are  distributed  over  the  southern  lowland. 

Dr.  Thoroddsen  describes  more  or  less  minutely  all  the  impcrtant  indentations, 
and  gives  reasons  for  the  conclusions  he  has  arrived  at.  He  also  discusses  the 
basalts  and  other  volcanic  rocks,  from  Ireland  and  Scotland  to  North-East  Greenland, 
which  now  occupy  an  aggregate  area  of  54,000  square  miles. 
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THE  DEFLECTION  OF  THE  PLUMB-LINE  IN  INDIA.* 

By  E.  A  REEVES. 

Tue  question  of  the  deflection  of  the  plumb-line  from  its  true  vertical  position, 
owing  to  the  unequal  effect  of  gravity  occasioned  by  irregularities  in  the  formation 
of  the  Earth’s  crust,  is  one  that  calls  for  most  serious  consideration  whenever  a 
complete  trigonometrical  survey  of  a  country  is  undertaken.  Such  irregularities 
cause  errors  in  the  astronomically  determined  positions,  inasmuch  as  they  affect  the 
levels  of  the  theodolite  with  which  the  observations  are  taken.  Even  in  com¬ 
paratively  flat  countries,  such  as  Russia,  this  is  a  subject  which  cannot  he  ignored, 
and  near  Moscow,  on  a  line  GO  miles  long,  running  nearly  east  and  west  over  a 
plain,  northerly  deflections  of  8"  are  found,  while  along  a  parallel  line  9  miles  to 
the  south  the  plumb-line  hangs  vertical.  Along  a  third  line,  9  miles  further 
to  the  south,  there  is  a  southerly  deflection  of  8".  This  is  doubtless  an  ex¬ 
ceptional  case,  and  there  ate  probably  few  places  on  the  Earth’s  surface  with 
so  great  a  change  in  the  direction  of  the  plumb-line  in  eo  short  a  distance. 
Yet,  as  might  be  expected,  in  India,  with  the  massive  range  of  the  Himalayas 
stretching  across  its  long  northern  frontier,  the  question  is  hy  no  means  in- 
siguiScant,  and  in  very  early  days  of  the  Indian  trigonometrical  survey  it  was 
recognized  that  it  would  have  to  be  carefully  considered.  It  was  found,  for 
instance,  that  the  latitudes  of  places  resulting  from  observations  taken  with  the 
best  instruments  and  computed  with  the  utmost  care,  would  not  coincide  exactly 
with  the  results  obtained  by  triangulation.  Similar  differences  were  also  noticed 
in  the  longitudes  and  azimuths.  Although  these  differences  nowhere  amounted 
to  more  than  a  few  seconds,  it  soon  became  evident  that  they  were  not  accidental, 
nor  due  to  errors  of  computation,  and  could  only  be  attributed  to  the  deflection  of 
the  plumb-line  due  to  inequalities  in  the  attraction  of  gravity.  Naturally,  the 
great  mass  of  the  Himalayan  range  was  turned  to  as  the  principal  cause  of  these 
abnormal  conditions,  and  in  the  earlier  days  of  the  Survey  of  India  a  good  deal  was 
written  upon  the  subject  with  a  view  to  its  fuller  investigation.  Elaborate  compu¬ 
tations  were,  amongst  others,  undertaken  in  1852  by  the  late  Archdeacon  Pratt,  of 
Calcutta,  at  the  request  of  Sir  Andrew  Waugh,  the  then  Surveyor-General  of  India, 
the  results  of  which  were  afterwards  given  in  the  Philosophical  Transactions  of 
the  Royal  Society.  As  a  consequence  of  these  investigations  it  was  pretty 
generally  accepted  that  the  effect  of  the  Himalayas  on  the  direction  of  the  plumb- 
line  in  India  was  compensated  by  the  deficiency  of  matter  beneath  that  range, 
or  some  other  cause,  and  it  has  for  the  last  forty  years  or  so  been  considered  im¬ 
possible  that  the  range  can  exert  any  influence  uixrn  the  direction  of  the  plumb- 
line  so  far  south  as  Central  India;  thus  it  was  suppesed  that  all  observed 
discrepancies  between  the  astronomical  and  geodetic  positions  of  places  at  any 
considerable  distance  from  the  Himalayas  were  due  to  local  inequalities.  The 
principal  reason  for  believing  that  the  attraction  of  the  Himalayas  was  counter¬ 
acted  by  an  invisible  cause  was  the  fact  that  the  observed  effect  of  the  attraction 
of  the  Himalayas  on  the  plumb-line  at  Kaliana  (in  lat.  29°  30'  48"),  the  northern 
terminus  of  the  Indian  Arc,  is  5"'236 ;  whilst  the  attraction  of  the  apparent  or 

*  ‘  The  Attraction  of  the  Himalaya  Mountains  upon  the  Plumb-line  in  India.’  Cou- 
siclerationa  of  Recent  Data  by  Major  S.  G.  Burrard.  k.e..  Superintendent  Trigonometrical 
Surveys.  Publiahed  by  direction  of  Colonel  St.  G.  0.  Gore,  u.k.,  Surveyor-General  of 
ludia.  Professional  Paper  No.  5.  Dehta  Dun  :  printed  at  the  Office  of  the  Trigono¬ 
metrical  Branch,  Survey  of  India.  1901. 
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suiwrincumbeDt  mass  of  the  Himalayas  at  that  point  is  sufficient  to  proitucu 
a  deflection  of  27"*853,  according  to  the  calculations  of  Archdeacon  Pratt,  lint, 
as  will  be  seen  later  on,  Major  Burrard,  in  the  report  now  under  consideration, 
clearly  shows  that,  owing  to  our  more  perfect  knowledge  of  the  vast  mountain 
systems  of  Northern  India,  and  a  more  complete  acquaintance  with  the  depths  of 
the  Indian  ocean,  together  with  other  reasons,  it  is  necessary  that  the  argument 
should  be  reconsidered,  and  the  computations  made  over  again ;  and  when  this  is 
dune,  he  comes  to  the  conclusion  that  there  is  no  reason  to  suppose  that  the  eilVct 
of  the  Himalayas  upon  the  direction  of  the  plumb-line  does  not  extend  to  Suuthern 
India,  and  even  at  Cape  Comorin  the  range  may  cause  a  deflection  of  one  or  two  secoD<ls. 

The  question  of  the  deflection  of  the  plumb-line  in  India  is  surrounded  with  many 
difficulties  and  obscured  by  apparent  inconsistencies ;  nor  does  Major  Burrard  profc.ss 
to  have  finally  cleared  up  the  matter,  although  his  work  is  most  important  as  being 
a  re-investigation  of  the  subject,  based  u|>on  the  most  recent  data.  Before  a  thoroughly 
satisfactory  conclusion  can  be  arrived  at,  many  more  observations  must  be  taken 
and  additional  information  obtained ;  but,  as  Major  Burrard  states  in  his  prefac, 

“  a  i^eriodical  investigation  is  essential,  if  we  wish  to  design  the  most  profitable 
programmes  of  future  work.”  For  many  years  the  subject  may  be  considered  to 
have  been  in  abeyance,  except  for  the  ever-accumulating  evidence  necessarily 
resulting  from  the  progress  of  the  Indian  Trigonometrical  Survey,  and  it  was  only 
seriously  revived  by  the  paper  read  by  the  late  General  J.  T.  Walker  (Surveyor. 
General  of  India)  before  the  lioyal  Society  in  1895.  Before  it  is  ]x>ssible  to  ascertain 
how  much  the  Himalayas  deflect  the  plumb-line  throughout  India,  it  is,  of  course, 
necessary  to  clear  each  observation  station  from  the  effect  of  local  attraction,  and 
in  order  to  do  this.  General  Walker  in  his  paper  proposed  the  “  group”  system,  i.<. 
that  each  station  should  be  surrounded  by  other  stations  at  short  distances  from 
it,  and  that  observations  should  be  taken  at  all  of  these,  from  which  the  amount  of 
load  attraction  could  be  ascertained.  In  the  same  paper  he  attempts  to  expluiti 
the  preponderance  of  northerly  deflections  throughout  India,  by  assuming  that  local 
attraction  is  producing  a  southerly  deflection  at  Kalidnpur,  the  station  of  reference 
of  the  Indian  Survey. 

This  paper  brought  the  question  again  into  prominence,  and  it  was  decided  by 
the  Survey  of  India  to  carry  out  General  Walker’s  suggestions,  and  establish  a 
“  group  ”  of  observation  stations  around  Kalianpur,  in  order  to  determine  the  local 
attraction  at  that  place. 

The  result  of  the  observations  taken  at  these  stations  is  given  in  Major  Burrard’s 
rejwrt,  on  jwge  7  of  which  api)ear  the  three  following  values  of  the  latitude  ol 
Kalianpur ; — 

O  t  ft 

Value  adopted  in  computations  of  the  triiingulatioii  .  217  ll'2(j 

Mean  observed  value  of  six  difftreiit  observations  taken  at 
Kaliknpur  itself,  by  different  observers  between  1821  and 
1899  (the  greatest  difference  between  them  being  0"-85)  ...  21  7  10  97 

Value  derived  from  the  group  . 21  7  ll'57 

On  the  assumption  that  the  last  of  the  three,  the  value  derived  from  the  group 
is  freed  from  the  effect  of  local  attraction,  it  is  deduced  that  the  astronomical  zenith 
at  Kalianpur  is  displaced  0'''60  to  the  south,  and  that  there  is  a  deflection  of  the 
plumb-line  in  the  meridian  at  Kalidnpur  of  0'''60  to  the  north.  This  result  wa^ 
quite  unexpected  and  surprising,  fur  instead  of  the  local  deflection  being  southerly 
at  Kalidnpur,  as  General  Walker  had  predicted,  it  was  thus  found  to  be  northerly. 
After  this  the  whole  subject  was  reopened;  observations  were  extended,  fresh 
compulations  made  from  the  latest  information,  old  theories  and  conclusions 
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recoD.sidcred,  the  account  of  all  of  which  Major  Burrard  gives  in  his  report,  which 
repre.sents  a  vast  amount  of  most  painstaking  work. 

This  report  consists  altogether  of  one  hundred  and  thirty  pages  of  letterpress,  in 
addition  to  numerous  charts  and  diagrams,  and  is  dividcil  into  seven  sections,  as 
follows :  I.  On  the  errors  of  the  initial  values  of  latitude  and  azimuth  in  India. 
IF.  The  deflections  at  Kalidnpur  calculated  from  the  configuration  of  the  ground  in 
the  vicinity.  III.  The  Pendulum  Observations  at  Kalidnpur.  lY.  (a)  The  influence 
of  the  Himalaya  mountains  and  of  the  Indian  ocean  on  the  plumb-line  in  India; 
(h)  the  disturbance  of  the  sea-level;  (c)  geological  considerations.  V.  Comparison 
of  calculated  with  observed  values  of  deflections  in  the  meridian.  VI.  Comparison 
of  calculated  with  ol)served  values  of  deflections  in  the  prime  vertical.  VII.  It  is 
inferred  that  a  hidden  cause  in  Central  India  is  masking  true  Himalayan  effects. 
These  are  the  headings  of  the  principal  sections  of  the  work,  and  from  them  some 
idea  may  be  obtained  as  to  its  scope  and  arrangement,  which,  as  might  l)e  expected, 
is  clear  and  satisfactory.  In  addition  to  these  chapters  there  are  two  appendices, 
one  giving  a  de.soription  of  the  stations  of  the  Kalidnpur  group,  and  the  other  the 
results  of  the  azimuths  observed  in  India  and  Burma.  A  useful  epitome  of  the 
work  is  also  given  at  the  commencement. 

There  are  altogether  fourteen  charts  and  diagrams,  which  serve  well  to  illustrate 
the  text,  besides  numerous  pages  of  tabular  matter.  Some  of  the  diagrams  are 
very  ingeniously  arranged,  and  convey  at  a  glance  a  great  deal  of  information. 
Among  the  more  interesting  of  these  are  those  showing  the  local  attractions  in 
the  meridian,  and  in  the  prime  vertical  at  the  stations  of  the  Kalidnpur  group, 
and  the  outline  charts  of  India  illustrating  the  positive  and  negative  areas  of 
(0-C)  in  latitude  and  azimuth.  Positive  areas  are  tinted  red,  and  negative  left 
white.  Throughout  the  work  “  0  ”  is  taken  as  the  astronomically  observed  latitude 
or  azimutb,  and  “  C  ”  that  computed  from  the  triangulation.  In  the  case  of  lati¬ 
tudes,  if  the  plumb-line  at  any  station  is  attracted  to  the  north,  the  zenith  will  be 
di.splaccd  to  the  south,  the  observed  latitude  or  0  will  be  too  small,  and  (0-C)  is 
then  a  negative.  As  regards  azimuths,  if  the  plumb-line  at  any  station  is  attracted 
to  the  east,  the  zenith  will  be  displaced  to  the  west,  the  observed  azimuths  or  O, 
measured  from  south  by  west,  will  be  too  small,  and  (0-C)  is  again  negative. 
When  the  opposite  is  the  case,  0-C  is  considered  positive.  It  would  have  been 
interesting  if  specimens  of  the  actual  computation  of  the  astronomical  positions 
had  been  given,  as  well  as  a  description  of  the  instruments  used,  and  the  mcthorls 
employed  for  eliminating  the  effects  of  refraction,  which  must  be  a  matter  of  special 
imi>ortance  when  the  whole  argument  sometimes  depends  on  a  second  or  two  of  arc, 
or  indeed,  as  it  is  at  times,  the  fraction  of  a  second.  As  a  frontispiece  is  given  a 
cros.s-sectlon  of  the  outer  Himalayan  ranges  on  the  meridian  of  77°  25',  constructed 
from  the  contoured  maps  of  the  Indian  Survey  by  t'olonel  St.  G.  C.  Gore,  r.k., 
Surveyor-General  of  India. 

In  his  preface  Major  Burrard  acknowledges  the  great  assistance  he  has  received 
from  Mr.  C.  II.  McA’Fee,  Extra  Deputy  Superintendent,  who  has  taken  charge  of 
the  publication  of  his  work;  from  Mr.  C.  L.  Griesbach,  c.t.e..  Director  of  the 
Geological  Survey  of  India,  who  has  supplied  him  with  valuable  geological  informa¬ 
tion,  and  several  others.  He  also  states  that  “  a  sense  of  loyalty  to  General  Walker 
renders  criticism  of  his  theories  an  unwelcome  task :  ”  “  and  that  such  criticism  can 
only  be  based  on  data  that  were  never  at  his  disposal,  and  that  have  been  accu¬ 
mulated  since  his  death.”  Many  of  the  formula;  used  in  the  computations  are  those 
arnuiged  by  Colonel  A.  R.  Clarke,  c.B.,  u.E.,  F.n.s.,  and  given  in  his  well-known 
work  on  geodesy. 

It  may  Ire  well  now  to  state  the  principal  conclusions  which  Major  Burrard 
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considers  these  investigations  point  to,  although  he  is  evidently  prepared  to  admit 
that  further  information  may  lead  to  their  modification.  He  sums  them  up 
himself  in  the  following  words : — 

1.  “It  is  now  believed  that  the  coincidence  of  the  change  of  sign  of  the 
deflections  with  the  parallel  of  the  station  of  origin  is  accidental,  and  possesses  no 
significance.”  (It  was  previously  considered  an  important  and  suggestive  fiict 
that  at  lat.  24°  N.,  the  latitude  of  Kalidnpur,  the  station  of  origin  or  reference,  the 
sign  of  the  deflection  changed  from  north  to  south.) 

2.  “The  change  of  sign  in  the  deflections  along  the  parallel  of  24°  is  attributed 
to  a  great  underground  chain  of  excessive  density  stretching  across  India  from 
east  to  west  for  over  1000  miles,  the  effects  of  its  attraction  being  visible  from 
lat.  16°  to  lat.  30°.”  (Chart  No.  12  of  the  report,  which  is  here  reproduced,  shows 
this  supposed  underground  source  of  attraction.) 


.3.  “This  chain  is  the  probable  cause  of  the  positive  deflections  north  of 
lat.  24°,  and  of  the  negative  deflections  south.” 

4.  “It  marks  the  true  effects  of  Himalayan  attraction:  Himalayan  effects  thus 
suffer  from  both  compensation  and  obscuration.” 

5.  “The  longitude  arcs  of  the  Punjab  lead  to  the  belief  that  the  underground 
chain  tends  to  the  north-west  in  Rajputana,  and  maintains  a  parallelism  with  the 
Himalayas.” 

6.  “The  effects  of  the  chain  are  superimposed  on  those  of  a  far-reaching  Hima- 
Uyan  attraction,  the  latter  perhaps  deflecting  the  plumb-line  at  Caiie  Gormorin 
through  one  or  two  seconds  of  arc.” 

7.  “South  of  the  chain,  from  lat.  20°  to  lat.  8°,  the  northerly  deflection  of  the 
plumb-line  has  been  observed  to  decrease  gradually  for  800  miles,  the  total  decrease 
amounting  to  10“  from  —8"  in  lat.  20°  to  -f2"  in  lat.  8°;  this  decrease  is 
jwssibly  a  Himalayan  effect.” 


(  ) 
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ASIA. 

The  Philippine  Islands.* 

That  the  acquisition  by  America  of  a  group  of  islands  so  importan  ,  so  rich,  and, 
it  may  be  added,  so  little  known  as  the  Philippines  should  he  the  signal  for  the 
appe.iranco  of  several  works  upon  the  archipelago  is  no  more  than  might  he  antici* 
pate<l.  Mr.  Foreman’s  long  acquaintance  with  Manila,  and  his  knowledge  of  island 
politics,  fully  justified  his  volume;  while  that  of  Prof.  Worcester  was  no  leas 
acceptable  as  the  personal  experience  of  a  naturalist  who  has  perhaps  travelkd  as 
widely  among  the  islands  as  any  European  now  living.  But  neither  of  these  authors 
presented  us  with  what  is  felt  to  be  a  distinct  want  here  not  less  than  in 
America,  namely,  a  trustworthy  and  complete  book  of  reference  upon  the  archipelago. 
Those  personally  acquainted  with  the  country  and  the  wonderful  amount  of  work 
done  in  it  by  the  Jesuits  were  not  without  hope  that  something  of  this  nature 
might  be  looked  for  from  them.  This  hope  has,  in  one  sense,  been  fulfilled  in  the 
volumes  now  before  us. 

The  hook,  as  we  learn  from  the  introduction,  is  a  direct  outcome  of  the  war. 
Hostilities  bad  not  been  long  in  progress  before  the  greater  part  of  the  missionaries 
were  compelled  to  take  to  flight,  and  it  was  during  the  long  period  of  waiting  in 
Manila,  while  return  to  their  cures  was  impossible,  that  the  plan  was  conceived 
of  compiling  the  work  and  publishing  it  contemporaneously  with  the  new  atlas 
of  the  archipelago,  which  fur  some  months  ])revioasly  had  been  in  course  of 
preparation  in  the  Observatory  of  Manila,  under  the  able  direction  of  P.  Jose  Algue, 
S.J.,  the  head  of  that  institute.  The  fall  of  Spain  seemed  likely  to  postpone  all 
chances  of  publication,  but  the  Philippine  Commission  came  to  the  rescue,  and 
the  title-page  bears  the  name  of  the  Washington  press. 

The  work,  which  is  in  two  most  cumbrous  volumes,  the  first  of  which  alone 
weighs  some  lbs.,  aims  at  being  both  a  presentment  of  what  was  previously 
known  concerning  the  archipelago,  and  also  the  first-hand  knowledge  and  observation 
of  various  members  of  the  Society  of  Jesus.  An  unsatisfactory  feature  about  it, 
however,  is  that  it  is  by  no  means  easy  to  discover  in  every  case  whether  the 
information  is  to  he  ascribed  to  the  former  or  the  latter  sourc:',  and  the  references 
given  are  both  scanty  and  incomplete.  A  section  on  the  general  geography  of  the 
group  opens  the  first  volume,  each  island  and  district  being  taken  in  order  and 
dealt  with  under  the  heads  of  population,  inhabitants,  villages,  language,  productions, 
means  of  communication,  and  so  on,  and  a  good  deal  of  original  information  is 
doubtless  included  in  these  150  pages,  drawn  from  the  actual  knowledge  or  research 
of  the  Jesuit  personally  familiar  with  the  district.  Much,  however,  is  undoubtedly 
due  to  the  Guia  Oficial,  and  even  more,  perhaps,  to  F.  X.  Baranera’s  Geografia  de 
Filipinas,  The  population  still  remains  very  uncertain,  but  the  authors  seem  to 
think,  working  by  ecclesiastical  data,  which  are  probably  less  in  error  than  the  lay 
estimates,  that  the  “census”  of  1891 — which  was,  of  course,  largely  guesswork — is  not 
far  wrong  for  the  present  day.  This  puts  it,  roughly,  at  about  8,000,000,  and 
though  there  have  been  eight  years  for  increase  since  that  time,  war  and  dhease 

*  ‘El  Archipie'lago  Filipino:  Coleccidn  de  Datos  Geographicos  .  .  .  entresacados 
lie  iinteriores  Obras,  d  obtenidos  con  la  propia  Observacion  y  Estudio  por  .Vlgunos 
I’adres  de  la  Mision  de  la  CoropaSfa  de  Jesiis.’  In  two  volumes,  4to.  pp.  708  and  -KJ!) 
with  .Vtlas  fo.  Washington :  Impreuta  del  Gobierno.  1900. 
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have  counterbalanced  the  latter.  The  American  Commission  ofiicially  adopted  this 
figure,  hut  it  is  noteworthy  that  it  is  nearly  2,000,000  higher  than  Rdcliis’s  estimate. 

The  chapter  on  ethnology  is  distinctly  disappointing.  There  is,  it  is  true,  a 
useful  map  of  the  distribntion  of  the  different  tribes,  but  a  singular  absence  of  the 
specialist’s  method  characterizes  the  ninety  pages  devoted  to  this  subject,  and  it  is 
little  more  than  a  compilation  from  previous  writers,  though  the  Mindanao  tribes 
are  more  carefully  described,  as  might  be  expected,  for  this  island  was  entirely 
given  over  to  the  ministration  of  the  Jesuits.  P.  Joaquin  Rajal  holds  the  Bagoho^ 
and  Manohos  of  Mindanao  to  be  of  the  same  race  as  the  Hovas  of  Madagascar,  and 
most  of  the  Indonesians  are  regarded  as  having  worked  eastwards  through  Sulu  to 
this  island,  just  as  in  later  times  the  Mohammedan  “Moros”  undoubtedly  did. 
When  these  latter  fierce  people,  at  one  time  the  terror  and  scourge  of  the  archipelago 
as  far  north  as  Manila,  really  made  their  appearance  is  still  uncertain.  By  some 
writers  their  advent  is  considered  to  date  from  quite  an  early  period  in  the  history 
of  the  faith,  while  others  hold  that  it  was  not  long  anterior  to  that  of  Magellan. 
The  Jesuits  are  of  opinion  that  the  Mamanuas,  now  confined  to  the  northern  part 
of  the  eastern  cordillera  of  Mindanao,  are  the  true  autochthones  of  this  island. 
The  Manguianes  of  Masbate,  Tablas,  and  Ticao  islands  are  also  held  to  be  of 
Negrito  stock.  Bearing  in  mind  the  interest  which  has  always  been  taken  in  the 
study  of  the  numerous  languages  and  dialects  of  the  archipelago  hy  the  members 
of  the  society,  it  is  disappointing  to  find  only  seventeen  pages  of  generalities  as  the 
sum  of  the  information  afforded  upon  this  subject. 

Under  the  head  of  "Estado  de  Cultura”  come,  in  rather  incongruous  juxta¬ 
position,  religion,  agricultural  questions,  industries,  trade,  and  public  works,  all  of 
which  are  treated  from  a  general  point  of  view  only,  and  are  allotted  about  a  score 
of  pages  each.  The  unsatisfactory  state  of  present-day  cultivation  is  vigorously 
condemned,  as  are  also  the  indifference  and  laziness  of  the  Filipino,  which  form 
perhaps  the  greatest  difficulty  with  which  America  will  have  to  contend,  unless  by 
a  strange  irony  she  finds  herself  throwing  open  the  gates  to  Chinese  labour.  The 
land  is  of  surprising  fertility,  hut  no  development  is  possible  without  proper  roads 
and  railways.  Of  the  latter,  an  elaborate  scheme  is  already  under  consideration, 
but  the  torrential  rains  of  many  districts  render  both  the  construction  and  main¬ 
tenance  of  these,  and,  indeed,  even  of  ordinary  roads,  a  most  ex[)en«ive  matter. 
The  introduction  of  new  stock,  proper  machinery,  new  products,  etc.,  is  strongly 
counselled,  together  with  the  establishment  of  model  farms  and  schools  of 
agricultural  instruction. 

No  history  of  the  archipelago  is  attempted,  the  compilers  confining  themselves 
to  a  chronology  of  notable  events  from  the  period  of  Magellan’s  arrival  in  Cebu . 
This  is  followed  by  a  chapter  on  the  orography,  and  one  on  the  hydrography  of  the 
islands,  both  being  little  more  than  extended  lists  of  place-names.  A  somewhat 
elaborate  section,  however,  deals  with  the  thermal  and  mineral  waters,  giving  the 
chemical  composition  of  many  of  them,  and  the  medical  properties  for  which  they 
are  famous. 

It  is,  however,  in  the  natural  history  section,  which  brings  the  first  volume  to 
a  conclusion,  that  the  deficiencies  of  the  work  are  most  apparent.  That  the  portion 
dealing  with  geology  and  mineralogy  is  of  no  great  length  is  not  surprising,  for  all 
that  is  thoroughly  known  in  these  branches  of  science  is  confined  to  a  few  localities 
in  Luzon  and  the  islands  of  Cebu  and  Panay.  We  shall  have  to  wait  till  the  rail¬ 
ways  with  their  jungle-clearing,  cuttings,  and  tunnels  have  rendered  the  necessary 
assistance  before  much  can  be  hoped  for  in  this  respect.  But  with  botany  and 
zoology  it  is  a  different  matter  altogether.  Rich  as  are  the  fauna  and  flora  of  the 
archipelago,  our  knowledge  of  them  is  on  the  whole  remarkably  complete-  l>oii 
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Sebastian  Vidal,  Mr.  P.  A.  Rolfe,  Mr.  Burbidge,  and  others  have  done  much  in 
\?orking  out  the  botany ;  while  Dr.  Steere,  Prof.  Worcester,  Mr.  John  Whitehead, 
and  Mr.  Piverett  have  most  thoroughly  explored  almost  all  the  chief  islands  cf  the 
group  in  search  of  birds  and  mammals.  Probably  not  less  than  eighty  technical 
papers  on  the  birds  of  the  Philippines  have  been  published  during  the  last  quarter- 
century,  and  it  would  be  a  matter  of  the  greatest  dilhculty  for  a  collector  to  dis¬ 
cover  a  new  species  at  the  yjresent  time.  That  the  compilers,  however,  are  cognisant 
of  the  work  that  has  been  done  by  foreign  naturalists,  Plnglish,  American,  and 
German,  does  not  anywhere  appear.  They  make  mention  of  Senor  Vidal,  and 
various  lists  of  commercial  plants  and  timber  trees  are  given,  together  with  a  page 
or  two  on  “plantas  do  adorno,”  in  some  or  all  of  which  his  authority  may  be 
traced.  But  no  attempt  whatever  is  made  at  giving  lists  of  the  mammals,  birds, 
etc.,  of  the  archipelago. 

But  though  the  first  volume  thus  leaves  much  to  be  desired,  not  only  in  respect 
of  the  deficiencies  we  have  named,  but  also,  it  may  be  added,  in  the  clumsiness  cf 
its  arrangement,  the  second  volume  may  be  cited  as  a  remarkable  example  of  tbe 
diligence  and  skill  of  the  brethren  of  tbe  Society  of  Jesus  in  their  work  at  the  far- 
famed  observatory  of  Manila.  To  P.  Ferlerico  P’aura  is  due  the  honour  of  the 
latter’s  foundation.  The  fact  was  early  recognized  that  the  direction  of  the 
typhoons  is  almost  invariably  from  the  Pacific  towards  the  Asiatic  continent,  and 
that  the  archipelago  thus  forms  an  advanced  post,  whence,  in  most  instances, 
warning  of  the  coming  hurricane  can  with  certainty  be  given.  It  was  not  possible 
at  that  time  to  utilize  this  knowledge,  and  Faura,  after  starting  the  observatory  in 
1865.  bad  to  be  content  with  the  records  of  his  instruments  in  the  capital.  Re¬ 
called  to  Europe  for  some  years,  he  returned  in  1878,  fired  with  the  enthusiasm 
born  of  his  visits  to  the  most  noted  observatories.  His  first  announcement  of  a 
typhoon  was  made  on  July  7,  1879,  and  he  foretold  its  course.  In  1880  was 
commenced  the  telegraphing  of  warnings  to  Hongkong.  Four  years  later  the 
ob-ervatory  was  recognized  as  oflicial,  and  a  service  of  fourteen  secondary  meteoro¬ 
logical  stations  throughout  Luzon  was  arranged.  In  1890  co-opieration  with  the 
Japanese  central  observatory  at  Tokio  was  efl’ected.  The  records  are  now  daily 
received  from  the  secondary  stations,  and  from  the  coasts  of  China  and  Japan,  and 
the  probable  weather  for  the  next  twenty-four  hours  is  telegraphed  everywhere. 

The  second  volume  is  rather  intended  for  consultation  than  for  reading,  packed 
as  it  is  with  endless  tables,  diagrams,  and  seismographic  tracings.  After  a  descrip¬ 
tion  of  the  Manila  observatory  and  its  instruments,  sections  are  devoted  to 
barometric  readings,  temperature,  hygrometry,  rainfall,  cloud  conditions,  typhoons, 
etc. ;  and  it  would  appear  that  much,  if  not  all,  of  this  part  is  from  the  i)en  of  the 
director  of  the  observatory  himself,  P.  Jose  Algue.  The  astonishing  dififercnces  in 
the  rainfall  in  various  localities,  both  as  regards  season  and  volume,  are  characteristic 
cf  the  group.  Even  at  Manila,  where  it  would  seem  to  be  not  unusually  inconstant, 
considerable  variation  exists.  Thus  in  1807  121  inches  were  recorded,  and  in  1885 
only  30. 

Considerable  space,  as  might  be  expected,  is  devoted  to  the  subject  of  typhoons. 
In  the  nineteen  years  from  1880  to  1898  inclusive,  no  less  than  397  visited  the 
islands.  The  greatest  number  recorded  in  any  one  year  was  28,  and  the  fewest  11, 
the  average  being  slightly  under  21.  No  typhoon  has  been  known  to  occur  in 
February,  and  the  first  four  months  ate  generally  exempt.  July,  August,  and 
September  are  the  three  worst  months,  the  last  especially,  the  nineteen  years 
showing  a  total  of  79  for  that  month,  or  a  yearly  average  of  4‘2.  Ptire  Algue  gives 
maps  of  what  he  terms  the  eleven  principal  types  of  typhoons,  the  classification 
being  founded  on  their  point  of  origin  and  their  course. 
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Under  American  rule  a  project  U  in  hand  for  the  establishment  of  an  extended 
network  of  observatories.  There  are  to  be  nine  meteorologico-seismic  stations  of 
the  first  class,  at  Aparri,  Gape  Bolinao,  Daet,  Albay,  Tacloban,  Cebu,  Bicolod, 
Iloilo,  and  Zamboanga ;  twenty-eight  of  the  second  class,  and  sixteen  of  the  thin!, 
with  thirty-seven  pluvioroetric  s'ations.  Daily  records  are  to  be  interchanged  witli 
twenty-six  foreign  stations  extending  all  along  the  coast-lice  of  the  Asiatic  con¬ 
tinent  from  Saigon  to  Tokio,  and  from  as  many  of  the  Pacific  islands  as  can  b  > 
arranged.  Already  duly  communication  is  established  with  eighteen  of  these 
foreign  stations. 

The  archipelago  being  no  less  scourged  by  earthquakes  than  by  typhoon'^, 
seismic  observations  form  a  most  important  part  of  the  work  of  the  Jesuits  both  in 
Manila  and  elsewhere,  and  a  great  part  of  the  second  volume  is  devoted  to  their  record. 
Ten  great  earthquake  foci  are  recognized,  and  Lnz  in  and  Mindanao  are  shown  to 
be  the  most  affected,  all  the  fici,  with  one  exception,  being  situated  in  these  two 
islands.  In  Negros,  Cobu,  and  Bohol  earthquikes  are  rare,  and  they  are  unknown 
in  Palawan;  another  proof,  if  any  were  needed  in  addition  to  the  overwhelming 
zoological  evidence,  that  this  latter  island  properly  forms  part  of  the  Bornean  system, 
and  is  only  politically  Philippine. 

The  volumes  abound  in  illustrations,  for  the  most  part  reproduced  by  process- 
from  photographs.  We  recognize  several  of  Dr.  Bourn’s  plates,  but  no  acknow¬ 
ledgment  is  made  of  them.  Among  them  is  one  entitled  “  Bullock  wallowing,’’ 
which  is  none  other  than  the  tamarao  (^Probubalus  MindoreHsis),  the  remarkable 
anoa-like  animal,  peculiar  to  Mindoro,  which  was  first  obtained  by  the  Steere 
expedition.  The  paucity  of  native  types  is  to  be  regretted.  On  the  whole  the  work 
fails  to  satisfy  either  the  general  or  the  scientific  reader.  The  former  is  unlikely  to 
attempt  the  assimilation  of  its  twelve  hundred  pages,  while  many  branches  of 
scientific  knowledge  are  so  incompletely  treated  as  to  render  it  most  disappointing 
to  the  latter.  There  is,  moreover,  no  index,  and  the  difficulty  which  besets  the 
reader  desirous  of  finding  a  reference  is  very  great.  At  the  same  time  the  mass  of 
data  afforded,  especially  in  the  second  volume,  is  not  only  important  and  useful, 
but  also,  so  far  as  we  are  aware,  for  the  most  part  unattainable  elsewhere,  and  the 
work  is  therefore  one  which  the  student  of  this  important  region  cannot  afford  to 
ignore.  The  accompanying  atlas  comprises  twenty-five  good  topographic  maps  of 
the  islands,  and  five  others,  among  which  the  seismic  and  ethnographic  are  the 
most  noteworthy.  The  index  is  ample,  but  the  reader  in  search  of  a  place  has  to 
be  content  with  the  number  of  the  map  on  which  it  figures,  and  is  afforded  no 
further  aid  to  its  discovery.  F.  H.  H.  G. 


AMERICA. 

Cextual  Aueuica  and  West  Indies.* 

This  volume  appears  at  a  i)sychological  moment,  when  general  attention  is 
attracted  to  the  movement  of  the  United  States  towards  the  West  Indian  islands 
and  Panama ;  therefore  the  well-classified  data,  ])hysical,  geographical,  descriptive, 
biological,  and  historical,  with  which  it  abounds  is  of  B])ecial  interest  to  the  world. 
Its  value  is  enhanced  by  numerous  illustrations ;  but  more  especially  by  ten  artistic 

i 

*  Stanford’s  ‘Compendium  of  Geography  and  Travel’  (new  series).  Central  au<l 
South  America,  vol.  ii..  Central  America  and  West  Indies.  By  A.  H.  Keane,  f.b.o.8. 
Edited  by  Sir  Clements  Markham,  k.c.b.,  f.r.s.  London  :  Stanford.  1901. 
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nnd  carefully  executed  maps  of  the  countries  under  consideration.  Mr.  Keane  says, 

“  The  Greater  and  Lesser  Antilles,  which  describe  a  somewhat  undulating  curve  of 
over  ICnX)  miles  between  Yucatan  and  Venezuela,  are  comiiosed,  to  a  large  extent, 
of  sedimentary  rocks  which  have  been  subjected  to  much  folding  and  dislocation. 
It  is  thus  obvious  that  they  represent  the  crests  and  summits  of  one  or  mure 
continuous  mountain  chains,  which  are  now,  in  great  measure,  submerged  beneath 
the  Atlantic  waters,  but  at  one  time  presented  an  unbroken  isthmian  bridge  between 
Florida  and  Vecezula — that  is,  between  the  Northern  and  Southern  Continents.” 
A  bathymetrical  map  of  the  Atlantic  ocean  accentuates  this  quotation,  and  shows 
the  long  curved  line  of  the  Windward  and  Leeward  islands  resting  on  a  submerged 
plateau  which  forms  the  base  of  Puerto  Rico,  Haiti,  and  Cuba,  and  then,  under  the 
name  of  the  Bahama  banks,  stretches  north-west  almost  to  a  union  with  Florida. 
From  this  peninsula,  it  is  cut  off  by  the  deep  submarine  gorge  called  the  Straits  of 
Florida,  through  which  the  Gulf  Stream  finds  its  way  at  a  i)ace  of  from  2  to  6  miles 
an  hour;  so  that,  as  the  author  says,  having  in  mind  the  great  archipelago  which 
once  extended  from  Panama  to  Mexico,  “  if  the  Northern  and  Southern  Continents 
were  formerly  separated  in  the  west,  where  they  are  now  united,  they  may  well 
have  formed  continuous  land  in  the  east.”  Subterranean  agencies  have  been  un- 
msually  active  in  the  region  bounded  on  the  south-west  by  the  Central  American 
States,  and  on  the  north-east  by  this  long  submarine  isthmus.  In  it  are  found 
the  “Mexico  Basin,”  much  of  it  having  a  depth  of  2000  fathoms;  the  “Bartlett 
Deep,”  lying  between  Cuba  and  Yucatan  and  showing  soundings  up  to  2500  and 
even  2b00  fathoms;  and  the  great  “  Caribbean  Basin,”  averaging  about  2400  fathoms 
deep,  and  at  times  descending  to  2800  below  sea-level.  If  all  of  these  could  be 
drained,  there  would  be  three  vast  valleys  margined  continuously  by  a  lofty 
mountain  chain  about  10,000  miles  long,  rivalling  in  unbroken  elevation  the 
Cordillera  of  the  Andes,  the  grand  northern  sentinel  of  which,  the  dome  of  Santa 
Marta,  would,  overlooking  the  largest  valley,  tower  35,000  feet  from  base  to 
summit.  Such  would  be  the  appearance  of  this  large  area  of  the  globe  to  which 
Mr.  Keane  calls  our  attention.  To  its  main  lands  and  islands,  including  Mexico 
and  the  three  Guayanas,  he  assigns  a  population  of  22,547,350. 

As  to  the  area  of  Mexico,  under  Spanish  rule,  in  contact  with  the  undefined 
French  colonial  possession  of  Louisiana,  Mr.  Keane  remarks,  “  What  Louisiana 
meant  nobody  quite  knew ;  and  in  the  opinion  of  some  international  jurists,  the 
expression  covered  everything  between  the  south-eastern  states”  (of  the  United 
States)  “  and  the  Rio  Grande  del  Norte.” 

Louisiana  in  Spanish  colonial  days  was  certainly  a  vague  expression,  with 
debatable  frontiers  as  between  Spain  and  France.  When  the  territory  was  trans¬ 
ferred  to  the  United  States  its  boundaries  seem  to  have  settled  themselves,  although 
even  up  to  1819  the  United  States  claimed  tbat  the  area  included  in  the  Louisiana 
purchase  extended  to  the  Rio  Grande,  and  included  the  whole  of  the  province  of  Texas, 
then  under  the  government  of  Mexico.  A  short  digression  regarding  Mexico  and 
Louisiana  may  be  pardoned.  When  La  Salle,  on  the  bank  of  the  Mississippi  river, 
(which  he  named  the  Colbert),  took  possession  of  the  region  in  the  name  of  LouisXlV., 
he  did  not  include  the  present  state  of  Texas ;  nor  does  the  old  map  of  Franquelin, 
11*84,  claim  anything  south-west  of  the  Mississippi,  although  it  includes  all  the  area 
east  of  that  stream  lying  between  the  Ohio  river  and  the  great  lakes.  When  France 
ceded  Louisiana  to  Spain,  November  3, 1702,  no  definite  boundaries  were  fixed  ; 
and  they  were  equally  undetermined  when  Spain,  about  three  months  later,  under 
the  treaty  of  Paris,  ceded  to  Great  Britain  the  whole  of  Florida,  including  all  the 
possessiouB  of  Spain  in  North  America,  lying  east  or  south-east  of  the  Mississippi, 
these  being  an  undefined  part  of  Louisiana.  Twenty  years  later,  we  find  Great 
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Itritain,  in  1783,  re-ceding  Florida  (east  and  west)  to  Spain  in  exchange  for  the 
lUhamas.  Again  the  political  kaleidoscope  revolves,  and,  under  the  treaty  of  S.-tn 
lldefonso  (1800),  Spain  retrocedes  to  France  the  territory  of  Louisiana,  creating  a 
somewhat  bitter  feeling  in  the  United  States,  to  be  followed,  however,  by  an  offer 
from  Napoleon,  in  1802,  to  sell  the  territory  to  that  country,  which  was  done,  in 
1803,  for  $15,000,000.  The  purchase  comprised  all  of  the  present  states  of 
Louisiana,  Arkansas,  Missouri,  Iowa,  the  part  of  Minnesota  lying  west  of  the 
Mississippi  river,  all  of  the  Indian  territory,  part  of  Oklahoma,  nearly  the  whole 
of  Kansas,  all  of  Nebraska,  all  of  South  Dakota  and  North  Dakota,  the  larger 
(larts  of  Colorado  and  Wyoming,  and  nearly  the  whole  of  Montana — the  total 
covering  an  area  of  883,072  square  miles.  This  excludes  anything  east  of  the 
Mississippi  river,  which  once  formed  part  of  Louisiana,  and  which,  by  other 
treaties,  had  been  comprised  in  the  Florida  cession.  No  part  of  the  west  slope 
of  the  Rocky  mountains  was  included  in  Louisiana.  The  claim  that  it  extende<l 
to  the  Rio  Grande  del  Norte  was  strenuously  disputed  by  Spain,  and  afterwards 
by  Mexico,  until  Texas  fought  for  and  gained  its  independence,  and  was,  seven 
years  later,  admitted  into  the  American  Union. 

To  return  to  our  author.  In  Mexico  he  calls  attention  to  the  vast  central  table¬ 
land  which,  “  with  a  gradual  incline  from  the  city  of  ^lexico,  7350  feet  above  sea- 
level,  stretches  1225  miles  northward  to  El  Paso,  3718  feet  elevation.  It  is  bounde<l 
on  the  one  side  by  the  Hierra  Aladre  Oriental,  and  on  the  other  by  the  Sierra 
Madre  Occidental."  But  the  former  can  scarcely  be  classi&ed  as  a  continuous 
mountain  range;  the  country  lying  to  the  east  of  the  one  cordillera  of  Mexico,  the 
“  Occidental,”  presents  here  and  there  short  isolated  ridges,  low  mountain  masses, 
and  occasionally  lofty  hills.  The  long,  smooth,  gentle  slopes  of  these  and  the  vast 
valleys  which  lie  among  them,  frequently  hundreds  of  square  miles  in  area,  have 
often  filled  the  writer  of  this  review  with  reverential  wonder  at  the  lavish  scale  on 
which  nature  has  hollowed  them  in  all  their  sweeping  immensity. 

Ethnology  occupies  much  space  in  Mr.  Keane’s  book,  and  the  origit),  progress, 
and  movements  of  Mexican  races  throughout  Mexico,  Central  America,  and  the 
West  Indies  are  treated  with  great  skill  and  abundant  knowledge  of  the  subject. 
“  In  the  north  ruined  cities  are  not  numerous,  and  all  the  most  imposing  monuments, 
such  as  the  pyramids  of  Cholula  and  Teotihuacan,  are  referred,  by  the  Aztecs 
themselves,  to  their  Toltec  precursors,  that  is,  as  seen,  to  the  Iluaxtecan  or 
northern  section  of  the  Maya-Quiche  race.  In  the  south,  on  the  contrary,  the 
whole  land  is  thickly  strewn  with  monumental  remains — nearly  seventy  ‘ruineii 
cities’  have  already  been  described  in  Yucatan  and  neighbouring  states,  each 
stamped  with  a  certain  individuality  beneath  a  generally  ui  iform  character,  and  all 
far  mere  imposing  than  anything  that  can  be  traced  directly  to  the  Nahuas  on  the 
Anahuan  plateau.” 

ilr.  Keane  mentions  the  last  effort  of  the  Central  American  States  to  form  a 
union,  which,  however,  was  never  carried  into  practical  effect,  and  was  dissolved  in 
1898.  Nothing  but  a  few  thousand  miles  of  railway  and  telegraph-lines  could 
politically  group  these  fragments  of  old  Spanish  colonies  into  a  confederacy,  having 
sufficient  cohesive  strength  to  command  respect  and  obedience  to  law  from  each  of 
its  members. 

Cuba,  Puerto  Rico,  Hispaniola,  and  Jamaica  are  reviewed  with  a  comprehensive 
description  of  their  physical  features,  fringing  reefs,  uplands,  plains,  rivers,  climate, 
flora,  material  and  social  conditions,  and  an  outline  of  their  stormy  history.  This 
is  followed  by  a  general  survey  of  the  Lesser  Antilles,  including  the  Bahama.><, 
Bermudas,  the  Virgin  islands  and  Santa  Cruz,  the  Caribbee  islands,  and  the  out¬ 
lying  British  Antilles. 
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Regret  may  be  expressed  that  the  industrial  data  and  the  commercial  and 
finaiicial  statistics  regarding  all  of  these  countries  are  not  of  more  recent  date. 

In  the  concluding  chapter  the  author  finds  himself  at  his  best,  and  gives  us  an 
especially  valuable  description  of  the  Guayanas,  which,  before  the  advent  of  the 
whites,  were  “  little  other  than  a  geographical  expression,  with  numerous  variants 
of  the  name  Guiana  difi'used  over  the  whole  region  between  the  great  bend  of  the 
Orinoco  and  the  lower  Amazon.”  It  was  *'  an  ethnical  word  home  by  a  multitude 
of  tribal  groups  belonging,  either  fundamentally  or  by  assimilation,  to  the  wide¬ 
spread  Carib  stock.”  Guayana  embraces  a  vast  region,  which,  owing  to  the  con¬ 
necting  link  between  the  Amazon  and  Orinoco,  called  the  Gassiquiare  canal,  is 
known  as  the  “Island  of  Guiana”  (or  Guayana),  shared  by  Venezuela,  Brazil, 
England,  France,  and  Holland.  “  Out  of  this  boundless  domain  was  carved, 
in  the  per- fervid  imagination  of  Sir  Walter  Raleigh,  the  ‘  Empire  of  Guay  a,' 
whither  his  successor,  Kejmis,  went  in  search  of  the  fabulons  Lake  Manoa,  where 
was  a  city  ‘the  largest  in  the  world,’  in  which  dwelt  the  equally  fabulous  £1 
Dorado.”  Had  Keymis  ascended  the  Essequibo  instead  of  the  Oyapok,  “  he  might 
have  reached  a  district  about  the  low  divide  between  that  river  and  the  Rio  Branco," 
aflluent  of  the  Negro  branch  of  the  Amazon,  “  which  has  by  8)me  authorities  been 
identified  with  the  legendary  Lake  Parima,  where  dwelt  the  *  Man  of  Gold.’  Here 
is  the  little  Lake  Amucu  which,  during  inundations,  communicates  with  both 
basins." 

The  coast-line  of  the  Guayanas  is  nearly  everywhere  the  same,  but  few  feet  above 
high  water,  a  mangrove  swamp  in  front,  a  morass  behind  extending  inland  about  20 
miles,  and  constantly  being  raised  “  into  an  exceedingly  rich  alluvial  belt  which 
constitutes  the  only  cultivated,  and  almost  the  only  inhabited,  part  of  tbe  Guianas." 
Further  inland  is  an  old,  elevated  marine  beach ;  and  still  penetrating  the  country,  it 
rises  in  densely  forested  terraces,  with  occasional  open  savannas,  until  the  low 
mountain  ranges  which  divide  the  Atlantic  slope  from  the  Brazilitin  Guayana  are 
reached,  forming  the  water-parting  between  the  northern  and  Amazon  drainage, 
“but  the  seaward  slope,  lying  between  tbe  savannas  and  the  old  marine  beach,  and 
comprising  probably  five-sixths  of  the  entire  area,  is  still  uniformly  covered  with 
primeval  forests,  broken  only  by  the  narrow  river-valleys  and  their  numerous 
affluents  ramifying  in  all  directions.”  It  is  a  roadless,  uninb.abitable,  and  almost 
intransitable  region,  except  by  painful  canoe-navigation  on  the  numerous  rivers, 
which  are  broken  by  numberless  rapids  and  cataracts. 

Many  countries,  islands,  and  groups  of  islands  have  in  this  work  come  within 
tbe  scope  of  the  author’s  tireless  powers  of  research  and  analysis,  and  it  is  only  just 
to  say  that  he  has  admirably  acquitted  himself  of  his  arduous  task  by  producing  a 
‘  Compendium  of  Geography’  difficult  to  equal. 

George  E.vri.  Church. 


Harrisse’s  Newfousdeasd.* 

Ik  this  volume  M.  Uarri.‘se  continues  bis  work,  a  work  which  some  have  well  com¬ 
pared  to  chemical  analysis — employed  to  force  from  the  material  of  geographical 
history,  within  a  given  period,  every  secret  of  the  inner  meaning  concealed  within 
it.  There  are  times,  however,  when  it  may  be  questioned  whether  the  eminent 
scholar’s  forcing  process  is  not  too  forcible,  and  whether  we  do  not  occasionally 


*  ‘  Dwmuverte  et  Evolution  Cartographique  de  Terre  Xeuve  et  des  Pays  circonvoisins 
1497-1501-1709.  Kssais  do  Ge'ographie  historique  et  documentaire.’  Par  H.  Harrisse. 
Paris:  Welter,  1900. 
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receive  therefrom  something  of  dogmatic  hypothesis,  of  arbitrary  assertion  or  nega¬ 
tion,  as  well  as  of  bidden  truth. 

It  is  impossible,  within  the  limits  of  a  brief  notice,  to  discuss  the  many  and 
thorny  controversial  questions  raised  and  settled  by  M.  Harrisse  with  so  much 
decision  and  appearance  of  finality  in  these  Essais.  The  first  necessity  is  to  give 
some  account  of  the  questions  themselves.  Even  where  one  can  least  agree  with  M. 
Harrisse  (whose  views,  it  must  be  remembered,  have  frequently  undergone  modi¬ 
fication),  his  treatment  will  be  found  worthy  of  the  closest  attention.  In  an  intro¬ 
duction  of  seventy-two  pages,  the  author  passes  in  review  the  early  North  American 
enterprises  and  conceptions  of  the  English  (ii.-xxi.)  ;  of  the  Portuguese  (xxi.-xxx.); 
of  the  French,  and  especially  the  Breton,  Norman,  Rochellese,  and  other  adven¬ 
turers  and  designers  (xxx.-liv.) ;  of  the  Spaniards  (liv.-lviii.) ;  of  the  Basfjues 
(Iviii.-lxv.) ;  of  the  Netherlanders  (Ixv.-lxix.) ;  and  lastly  of  the  Italians; — all 
so  far,  and  so  far  only,  as  Newfoundland  and  the  adjoining  coasts  are  con¬ 
cerned.  The  body  of  the  work  is  divided  in  two  main  sections :  first,  from  .Tuan  de 
la  Cosa  to  Gaspar  Viegas,  1500-1534  (pp.  1-131) ;  second,  from  Jacques  Cartier  to 
James  Cook,  1534-1769  (pp.  135-366).  Finally,  the  results  of  the  foregoing 
inquiries  are  summarized  in  ten  pages  (367-376)  of  a  hundred  and  forty  suggestive 
and  often  startling  aphorisms.  When  all  deductions  have  been  made,  it  must  be 
admitted  that  a  number  of  interesting  and  valuable  points  have  been  elucidated, 
among  which  the  following  are  perhaps  the  best  supported  and  the  most  worth 
notice.  First,  from  1498  the  discoverers  of  the  new  world,  dissatisfied  with  the 
‘  Asiatic  ’  theory,  began  to  prefer  tbe  idea  of  an  absolutely  new  land,  totally 
detached  from  Asia.  Columbus  himself  inclined  to  this  view  before  the  end  of  his 
life,  but  many  who  had  adopted  truer  notions  soon  fell  back,  for  a  time  at  lea.st, 
into  the  old  ‘Asiatic’  bondage,  Portuguese  and  Dieppese  cartographers  and  mariners 
being  the  chief  exceptions  to  this  reaction.  Nothing  has  been  more  ably  and 
minutely  worked  out  here  than  this  matter,  so  long  neglected  or  misrepresent)  d. 
The  close  maritime  connections  of  Portuguese  and  Norman  enterprise  are  shown 
by  tbe  fact  that,  at  the  commencement  of  tbe  sixteenth  century,  the  ports  of 
Normandy  and  Brittany  employed  Lusitanian  pilots  for  their  ventures  to  Brazil  and 
the  Indies.  Secondly,  we  are  told,  no  one  can  fix  where  John  Cabot  sighted  or 
coasted  the  North  American  shorelands  in  1497  or  1498,  but  it  is  probable  that 
the  landfall  of  ’97  was  made  at  a  point  comparatively  southern,  that  his  subsequent 
exploration  was  from  west  to  east,  and  that  on  his  way  he  passed  Cape  Race. 
Here  is  a  complete,  and  in  some  resiiects  unconvincing,  change  from  M.  Harrisse's 
earlier  position.  His  Labrador  landfall  has  been  shown  to  be  untenable ;  now  he 
appears  to  run  into  another  false  extreme.  Thirdly,  John  Cabot  gave  Pedro  de 
.\yala  a  map  which  was  practically  identical  with  the  North  America  of  La  Cosa’s 
chart  of  1500.  Fourthly,  England,  throughout  the  earlier  sixteenth  century,  being 
profoundly  disappointed  with  the  results  achieved  by  Cabot,  F ernandez,  Gonzalez, 
etc.  (1497-1503),  made  no  attempt  after  effective  sovereignty  in  North  America, 
took  scarcely  any  interest  therein,  and  allowed  other  nations  to  pre-occupy  the 
ground.  Thus  no  English  m^  of  North  America  in  the  sixteenth  century  shows 
anything  but  borrowed  work,  except  for  the  arctic  regions.  The  central  part 
of  Canada  in,  e.(/.,  Hakluyt’s  map  of  1599,  is  borrowed  from  the  chart  drawn  by 
Jacques  Noel  from  Jacques  Cartier’s  observations.  Original  English  cartography 
of  Newfoundland  (signifying  the  Codfish  Country  in  general,  and  comprising 
Ijibrador,  Nova  Scotia,  etc.)  only  begins  with  Henry  Southwood  in  1675  ; 
English  rights  in  North  America,  as  derived  from  Cabot,  Thorne,  Elliott,  etc., 
were  first  asserted  by  Dr.  John  Dee  in  1578-80.  Fifthly,  the  first  European 
whose  presence  at  Newfoundland  is  attested  by  documents  was  Gaspar  Cortereal 
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(in  1500),  from  whose  pilots  were  derived  the  earliest  trustworthy  elemeiits  for 
the  cartography  of  these  regions,  as  they  appear  in  the  Cantino  map  of  1502. 
Si.\thly,  the  early  expeditions  to  Labrador,  down  to  1511,  were  mostly  due  to  the 
Portuguese;  those  to  the  neighbourhood  of  Cape  Breton  and  Cape  Race  to  the 
Bretons  and  Normans;  while  Portuguese  and  Dieppese  cartography,  from  which 
Sebastian  Cabot  plagiarizes  the  Canadian  section  of  his  1541  map,  is  the  most 
valuable  guide  for  tracing  the  growth  of  Kuropean  knowledge  of  these  regions ; 
thus  it  is  in  the  Nicholas  Desbens  of  1541  that  the  isle  of  Newfoundland  fiist 
appears  completely  separated  from  Labrador,  just  as  it  is  in  the  French  explora¬ 
tions  of  Lient.de  Courcelle  in  1675  that  the  above-named  isle  is  first  properly 
surveyed  and  laid  down.  In  the  third  of  these  contentions,  as  to  the— after  all, 
conjectural — identity  of  La  Cosa’s  indications  with  (Jabot’s  own  charts  or  notes, 
the  author  is  surely  too  sweeping  and  too  positive  ;  in  the  fourth,^  fifth,  and  sixth 
he  a[)pears  to  have  established  his  case  with  admirable  thoroughness. 

C.  R.  B. 

GENERAL. 

The  Relations  ok  Geooraphy  ano  History.* 

This  book  is  opportune,  for  the  remarkable  revival  of  interest  in  the  study  aud 
teaching  of  geography  as  an  introduction  to  the  study  and  teaching  of  history 
has  prepared  the  scholastic  public  to  welcome  treatises  which  bring  out  the 
connection  of  the  two  subjects  in  an  intelligent  way,  illustrating  it  by  numerous 
instances.  That  they  are  intimately  connected  is  of  course  a  very  old  idea.  One 
finds  it  in  Herodotus,  as  indeed  one  finds  most  things,  for  that  most  precious  of  all 
our  ancient  authorities  was  not  more  a  historian  than  a  geographer.  But  it  is 
strange  that  so  few  writers,  either  in  ancient  or  in  modern  times  and  down  till 
alwut  sixty  or  fifty  years  ago,  should  have  given  due  emphasis  to  the  relation  of 
the  two  subjects,  or  dealt  with  that  relation  in  a  systematic  and  philosDphic  way. 
Hume,  Gibbon,  and  Robertson,  for  instance,  and  still  later,  Hallain  aud  Guizot, 
Macaulay,  Ranke,  and  Giesebrecht,  scarcely  advert  to  it. 

Mr.  George  has  produced  a  useful  little  book,  clearly  written,  and  planned  on 
a  scale  which  makes  it  suitable  for  educational  purposes.  The  first  six  chapters 
are  general.  The  seventh  deals  with  sea- power  in  peace  and  war,  the  eighth  with 
ceography  in  war.  The  rest  contain  illustrations  of  the  general  principles,  given  in 
the  form  of  a  treatment  of  diflerent  regions — viz.  Europe,  the  British  Isles,  France, 
the  Spanish  jteninsula,  Italy,  the  Alpine  passes  (a  topic  which  the  author’s  long 
experience  as  an  alpine-climber  makes  familiar  to  him),  the  Rhine-land,  the  Baltic 
region,  the  Danube  basin,  theatres  of  European  war,  the  Mediterranean  bisin,  and 
.America.  Most  of  these  are  well-handled,  though  some  in  rather  too  sketchy  a 
fashion  ;  but  the  chapter  on  America  is  scanty  and  weak.  While  usually  sensible 
and  judicious  in  his  generalizations,  Mr.  George  falls  into  a  number  of  small 
mistakes,  some  of  which  it  is  well  to  adduce,  that  he  may  correct  them  in  a  future 
fslition.  He  ascribes  the  Mohammedan  use  of  the  name  “Frank”  to  designate 
Eurojieans  to  the  time  of  the  first  Crusade  (p.  58) :  it  is  really  at  least  as  old  as 
the  time  of  Luitprand.  In  asking  why  Moscow  should  have  become  a  capital 
(p.  46),  he  omits  all  reference  to  the  Kremlin  hill.  Ho  says  (p.  45)  that  “  none  of 
the  various  Persian  capitals  exist  as  towns,”  but  Ctesiphon  is  practically  represented 
by  Bagdad.  In  referring  to  artificial  capitals,  he  omits  the  remarkable  case  of 


•  ‘  The  Relations  of  Geography  and  History.’  By  the  Rev.  H.  B.  George,  m.a. 
Fellow  of  New  College.  Oxford.  Oxford :  at  the  Clarendon  Press.  IfMH. 
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Ottawa.  His  remarks  on  the  Khaibar  pa«8  (p.  26)  are,  if  not  erroneous,  capalile 
of  being  misunderstood ;  and  he  speaks  as  if  the  Khaibar  and  the  Bulan  were 
j)r.actically  the  only  passes  in  that  region,  omitting  the  Gomul  and  the  line  of  the 
Sind  Pishin  railway.  He  seems  not  to  be  aware  that  that  railway,  which  he  does 
nat  mention,  has  virtually  su()erseded  the  Bolan  line.  He  refers  several  times  to 
the  Carpathians  as  if  they  were  a  true  and  p'-rsistent  mountain  range  like  the 
Pyrenees,  which  they  are  not,  being,  indeed,  to  some  extent  a  fiction  of  the  map- 
makers.  He  says  “  there  is  nothing  in  favour  of  Madrid  except  its  central  position  ” 
(p.  49),  without  giving  the  reason  why  Charles  V.  made  it  his  residence.  “SjKiin, 
having  no  land  frontier  except  France,  is  more  likely  to  be  permeated  by  French 
influence  than  any  other  ”  (p.  69).  Nowhere,  however,  are  the  French  so  much 
disliked  as  in  Spain ;  and  the  Pyrenees  are  practically  a  barrier  to  all  land  com¬ 
munication.  The  influence  of  France  on  Spain  is  chiefly  due  to  the  i)rescnce  of 
many  Spaniards  in  Paris.  “The  Phoenicians  and  the  Jew’s  dwelt  side  by  side  on 
the  same  coast,  but  they  made  very  different  uses  of  their  opportunities”  (p.  76). 
The  Jews,  during  the  flourishing  period  of  the  Phoenicians,  really  dwelt  very  little 
along  the  coast,  being  separated  therefrom  by  Canaanite  tribes.  It  is  a  serious 
over-statement  to  say  (p.  155)  “no  physical  frontier  of  more  than  a  nominal 
character  separates  the  region  of  the  Garonne  from  the  region  of  the  Loire.”  An 
interesting  {xissage  (p.  150)  points  out  the  strategical  importance,  due  to  physical 
causes,  of  the  region  round  Stirling  in  Scotland ;  but  among  the  battles  noted  that 
of  Sheriffmurie  is  strangely  omitted,  nor  is  there  any  reference  to  the  great  Homan 
military  station  at  Ardoch.  “The  very  title  of  kingdom  of  Italy  is  barely  forty 
years  old”  (p.  H>2),  but  it  ought  to  have  been  mentioned  that  there  was  a  well- 
recognized  “  kingdom  of  Italy”  in  the  earlier  Middle  Ages.  It  can  hardly  be  said 
that  “in  the  dominions  still  left  to  the  Sultan  the  majority  of  the  inhabitants  ari 
probably  Greek”  (p.  279),  for  the  Greeks  are  not  much  more  than  a  coast-fringe  ; 
neither  is  it  true  that  “  the  Bulgarian  people  had  been  utterly  swamiied  in  the 
multitude  of  their  Slav  subjects”  (p.  278);  nor  are  the  Bulgarians  “ probably  a 
Turkish  race,”  they  are  more  probably  Finnish ;  nor  is  it  the  fact  that  “  with 
the  exception  of  Marseilles,  Greek  settlements  did  not  extend  beyond  Naples  ’’ 
(p.  281),  for  the  colonies  of  Marseilles,  such  as  Antip  dis  and  Nicaea  (Antibes  ami 
Nice),  ought  to  have  been  mentioned,  and  Strabo  tells  us  that  Saguntum  was 
originally  a  colony  of  Zacynthus.  It  is  no  longer  true,  since  1890,  “  that  the  whole 
of  the  population  of  the  United  States,  save  for  the  Irish  element,  is  substantially 
Teutonic  ”  (p.  284),  for  there  has  been  a  large  Polish,  Russian,  and  Czech  immigra¬ 
tion  ;  nor  is  it  quite  correct  to  say  that  “  the  Alleghanies  sink  away  into  the  plain 
at  either  end”  (p.  284).  A  more  serious  error  is  the  statement  (p.  283)  that 
“  there  have  happily  been  no  wars  uix)n  the  frontier  between  Canada  and  the 
United  States.”  And  it  is  odd  that  in  the  chapters  on  mountains  in  connection 
with  war,  hardly  anything  is  said  of  the  important  part  playeil  by  gorges  in  the 
lower  parts  of  mountains,  e.g.,  of  the  defile  of  Bard,  in  Napoleon’s  expedition  across 
the  Great  St.  Bernard. 

The  mention,  however,  of  these  and  some  other  similar  errors  or  omissions, 
must  not  prevent  us  from  recognizing  the  general  merits  of  the  book.  Its  style 
is  lucid  and  agreeable.  It  rectifies  a  good  many  current  misconceptions.  It 
contains  many  useful  and  pertinent  remarks,  such  as  those  which  point  out  how 
often  political  causes  have,  so  to  s])eak,  overruled  natural  ones,  and  made  the 
frontiers  of  states  depart  from  the  lines  geography  would  have  prescribed.  Take 
it  all  in  all,  it  may  be  recommended  as  a  b  >ok  fit  to  be  used  in  colleges  and  th<- 
higher  classes  of  schools,  and  one  which  any  one  who  cares  for  history  may  rea<l 
with  profit  and  pleasure.  J.vmks  Bkvck. 
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EDUCATION. 

Dryer's  Physical  GEoaBAPiiY.* 

This  is  the  fourth  new  text-b  )ok  on  Physical  Geography  which  lias  recently 
apiR'iired  in  the  United  States.  Like  the  others,  it  is  suited  for  the  higher  classes 
of  secondary  schools,  for  pupil- teachers,  and  for  the  upjier  classes  in  evening  schools. 
While  the  bofik  is  not  so  original  as  that  by  Profs.  Davis  and  Snyder,  it  embodies 
most  of  the  results  of  recent  American  research,  and  has  the  great  merit  of  being 
arrange*!,  on  the  whole,  from  an  educational  rather  than  from  a  purely  logical  point 
of  view,  so  that  the  student  jiasses  naturally  from  one  chapter  to  another.  While 
we  agree  that  the  dynamics  and  morphology  (or  briefly  the  physiography)  of  the 
land  can  be  taught  effectively  before  that  of  the  seas  or  of  the  atmosphere,  we  have 
grave  doubts  about  the  advisability  of  treating  that  of  the  sea  before  that  of  the 
air.  We  have  no  doubt,  however,  about  the  excellence  of  Prof.  Dryer’s  method  of 
beginning  the  treatment  of  each  new  chapter  with  a  general  description  of  the 
phenomena  which  are  to  be  explained  in  it.  The  so-called  realistic  exercises  are 
also,  as  a  rule,  very  happily  devised.  The  sketch-maps,  distribution  maps,  and  the 
other  illustrations  are  numerous  and  well  chosen,  although  acknowledgments  to 
the  sources  from  which  the  maps  are  taken  are  not  given  in  every  case. 

The  study  of  the  land  is  begun  by  a  consideration  of  erosion  in  general,  which 
is  immediately  followed  by  three  chapters  on  the  Mississippi,  Colorado,  and  St. 
Lawrence  river  systems,  in  which  most  of  the  river  features  the  teacher  wishes  to 
emphasize  are  discussed.  These  three  chapters  and  Chapter  X.,  on  the  Drift  Sheet 
of  North  America,  are  excellent  examples  of  conveying  physiographical  and 
geographical  instruction  simultaneously. 

This  is  one  out  of  many  examples  of  the  art  of  the  skilled  teacher  which  are  to 
be  found  in  the  book,  which  we  cordially  commend  to  teachers  in  this  country  who 
will  appreciate  its  good  points  and  profit  by  its  fresh  methods  of  treatment  and 
fresh  illustrations.  A.  J.  H. 
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THE  SOCIETY. 

The  Anuual  Awards. — The  annual  awards  of  the  Society  have  been 
made  as  follows  for  1902 :  The  Founder’s  Medal  to  Brigadier- 
General  Sir  Frederick  D.  Lugard,  for  the  persistent  attention  devoted 
by  him  to  African  geography,  during  his  fourteen  years’  service  in 
that  continent,  in  countries  very  little  known;  the  Patron’s  Medal  to 
Major  P.  Moleswortb  Sykes,  for  his  journeys  in  Persia  extending  over 
nine  years,  and  for  the  support  given  by  him  to  our  native  explorers, 
by  both  of  which  means  our  map-knowledge  of  Eastern  Persia  has  been 
immensely  improved ;  the  newly-founded  Victoria  Medal  to  Mr.  E.  G. 
Ravenstein  (the  first  recipient),  for  his  efibrts  during  forty  years  to 
introduce  scientific  method  into  the  cartography  of  this  country,  and 
for  his  valuable  researches  on  the  geographical  distribution  of  populalion, 

*  ‘  T.CB80D8  in  Physical  Geography.’  IJy  Charles  K.  Dryer,  m.a..  f.g.s.a.  New 
York,  etc.  American  Book  Company.  1901. 
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the  climate  of  tropical  Africa,  the  history  of  geographical  explora¬ 
tion,  and  other  important  subjects ;  the  Murchison  Grant  to  Mr.  J. 
Stanley  Gardiner,  for  his  researches  in  Funafuti  island,  in  the  Pacific, 
and  the  Maidive  islands,  in  the  Indian  ocean ;  the  Gill  Memorial  to  Mr. 

G.  G.  Chisholm,  for  the  services  rendered  during  twenty-five  years  to 
geographical  education,  and  for  his  geographical  investigations  of  various 
kinds ;  the  Back  Grant  to  Lieut.  Amdrup,  of  the  Danish  navy,  for  his 
two  voyages  of  exploration  to  the  east  coast  of  Greenland;  and  the 
Cuthbert  Peek  Grant  to  Mr.  J.  P.  Thomson,  founder  of  the  Queensland 
branch  of  the  K.G.S.  of  Australasia,  for  the  services  i-endered,  by  his 
writings  and  in  other  ways,  to  the  cause  of  geography  in  that  state. 

EUBOPX. 

Botanical  Distribntion  in  Ireland. — A  labDrious  investigation  of  the  distri¬ 
bution  of  the  Irish  flora  has  been  carried  out  by  Mr.  R.  S.  Praeger,  who  has  puli- 
lished  the  full  results  as  a  volume  of  the  Proci^diugs  of  the  Royal  Irish  Acadeiivi 
(Series  iii.  vol.  vii.).  The  work  was  undertaken  some  six  years  ago,  when  the 
absence  of  detailed  information  concerning  the  distribution  of  plants  in  the  island 
was  brought  to  the  notice  of  Mr.  Praeger,  who  thereupon  set  himself  the  task 
of  collecting  exact  data  as  to  the  distribution  of  plants  by  counties.  In 
carrying  this  out  he  devoted  five  seasons  to  personal  work  in  the  field,  obtaining 
also  the  co-operation  of  various  other  workers.  The  voluminous  work  now 
published  is  based  on  the  new  material  so  obtained,  combined  with  previously 
existing  information,  and,  though  not  laying  claim  to  absolute  completeness,  forms 
a  very  full  record  of  the  distribution  of  Irish  plants  among  the  forty  counties  or 
I>ortions  of  counties  into  which  the  author  has  divided  the  whole  area.  Consisting 
as  it  does  largely  of  lists  of  plants  with  their  localities,  the  work  will  be  chiefly  of 
value  for  purposes  of  reference,  but  the  introductory  chapters  supply  an  instruc¬ 
tive  view  of  the  general  botanical  features  of  Ireland  and  of  plant  distribution  a.s 
afiected  by  soil  and  climate.  The  work  begins  with  a  general  sketch  of  the 
])hysical  characters  of  the  island,  in  which  stress  is  laid  on  the  predominance  of 
Palmozoic  rocks,  and  (in  the  north-east)  Eocene  volcanic  outpourings ;  Mesozoii 
rocks,  and  the  Tertiary  sedimentary  formations  with  their  crumbling  clays,  light 
soils,  and  gravelly  wastes,  being  almost  entirely  absent.  The  great  central  plain 
of  carboniferous  limestone,  the  calcareous  character  of  which  is  shared  by  the 
overlying  boulder-clay  formed  of  its  debris,  is  of  much  importance  botanically,  as 
are  also  the  gravelly  esker  ridges — a  remarkable  fiature  of  the  central  plain — and 
the  bogs,  which  occupy  13-5  per  cent,  of  the  whole  surface.  The  main  topo¬ 
graphic  groups  of  the  flora  are  laid  down  thus:  (I)  The  typical  plants  of  the  south 
and  west  coasts  belong  to  three  remarkable  groups — the  first  formed  of  plants 
which  have  their  headquarters  in  the  Pyrenees  or  along  the  Mediterranean  shores, 
and  which  reach  in  Ireland  a  latitude  higher  than  that  which  marks  the  limit  of 
their  range  on  the  continent ;  the  second,  constituting  a  boreal,  almost  sub-arctii 
group,  made  up  of  plants  whose  home  is  in  the  northern  United  States  and 
Canada;  while  the  third  consists  of  plants  characteristic  of  alpine  situations  or 
higher  latitudes  in  Oreat  Britain.  The  presence  of  the  two  last  is  explained  by 
the  special  climatic  conditions  which  prevail  along  the  west  coast.  (2)  As  might 
be  supposed,  the  flora  of  the  central  plain  is  essentially  calcicolc,  but  is  charac¬ 
terized  also  by  marsh  and  bog  plants  which  are  cut  off  by  the  thick  layers  of 
peat  from  the  calcareous  sub-stratum.  (3)  The  east  coast  flora  differs  from  that 
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of  the  west  both  in  the  absence  of  the  characteristic  types  above  alluded  to, 
and  in  the  presence  (especially  in  the  south-east)  of  a  number  of  plants  of  light 
Foils,  many  of  which,  in  the  British  isles,  are  essentially  English.  These  features 
are  due  to  climate  as  well  as  soil,  the  former  being  drier,  with  colder  winters  and 
warmer  summers,  than  in  the  west.  The  flora  of  Ireland  is  thus  especially 
characterized  by  the  east  and  west  contrast  of  its  elements.  Mr.  Praeger  also 
desciibes  in  more  detail  the  special  plants  of  calcareous  regions,  of  the  sea-coast, 
sandy  and  gravelly  soils,  bogs,  marshes,  rivers,  and  lakes,  and  calls  attention  to 
the  jirofound  influence  which  the  operations  of  man  have  exercised  on  the  flora. 

ASIA. 

A  New  Mountain  Road  from  the  Indus  to  the  Kashmir  Valley.— 

Major  Bretherton,  d.s.o.,  sends  us  an  account  of  a  journey  undertaken  by  him  last 
autumn  for  the  purpose  of  exploring  a  more  direct  route  between  Cbilas  on  the 
Indus  and  Bandipur  on  the  Wular  lake  than  the  road  in  common  use,  via  Kamghat 
and  the  Burzil  pass  (13,750  feet),  which,  though  good,  is  very  circuitous.  Starting 
on  September  21,  with  nine  men  and  thirteen  animals,  as  lightly  loaded  as 
possible.  Major  Bretherton  marched  on  the  first  day  19  miles  to  Kiat,  the  first  9 
being  along  the  good  road  leading  to  Abbottabad,  the  remainder  on  a  rough  country 
(Kith  which  diverges  from  the  road  to  the  left.  Apart  from  the  shaky  cantilever 
bridges,  no  particular  obstacles  were  met  with  on  this  march.  At  Nias  the  party 
was  joined  by  two  Sepoy  guides  of  the  Chilas  levies,  but  one  of  these  declaring 
himself  unwell,  it  wiis  decided  to  proceed  with  one  only.  Major  Bretherton’s  orderly 
stating  confidently  that  he  knew  the  way  thoroughly.  On  September  21  the  march 
was  resumed  towards  the  Fasat  pass,  the  track  passing  several  awkward  places, 
and  after  three  hours’  plodding  snow  began  to  fall,  soon  obliterating  the  path.  It 
|>rtsently  developed  into  a  regular  blizzard,  and  to  add  to  the  difficulties  the 
Sepoy  guide  bolted,  while  on  arriving  at  an  amphitheatre  of  deep  snow,  from  which 
flve  .separate  ravines  led  up  to  the  crest-line,  the  orderly  confessed  to  uncertainty 
as  to  the  way.  The  party  had  been  already  three  and  a  half  hours  in  snow  reach¬ 
ing  above  the  knees,  and  as  it  was  impossible  to  see  more  than  20  or  30  yards,  the 
men  became  dispirited.  There  was  nothing  for  it  but  to  examine  each  of  the  five 
ravines,  and  after  two  hours’  searching,  a  break  in  the  cloud  revealed  the  way  to 
the  pass.  At  the  top  of  a  difficult  slope  a  snow  cornice,  some  10  feet  high,  blocked 
the  way,  and  it  was  necessary  to  cut  a  path  on  to  the  crest ;  but  this  was  at  last 
accomplished,  and  the  animals  led  triumphantly  over.  The  height  of  the  pass  is 
stated  by  Captain  Beazeley,  r.e.,  who  has  recently  surveyed  the  ground,  to  be 
15,200  feet.  At  7.30  p.m.,  after  more  difficulties,  camp  was  pitched  on  a  bleak, 
uninhabited  spot,  near  the  head  of  the  Barai  ravine,  all  of  the  party  suffering  more 
or  less  from  snow-blindness  and  swollen  faces.  On  the  22Qd  the  Bar.d  pass 
(14,250  feet)  was  ascended  by  a  steep  snow-slope,  down  which  one  of  the  ponies  was 
precipitated  quite  1000  feet  without  material  injury.  A  descent  was  made  int) 
the  Kel  valley,  and  a  sheep-track  found  which  led  to  a  few  huts  at  Mori.  Here 
camp  was  pitched  after  a  harassing  march  of  15  miles,  7  of  them  on  snow.  At  12i 
miles  down  the  valley  from  Mori,  the  Kishanganga  river  was  struck  (September 
23),  and  ascended  to  the  bridge  leading  over  to  the  track  up  the  Matsil  ravine. 
Some  dangerous  places  were  passed,  and  the  bridge,  which  hangs  at  a  height  of  55 
feet  over  the  torrent,  with  a  span  of  fK)  feet,  proved  a  rickety  structure,  but  was 
crossed  in  safety.  The  track  up  the  Matsil  ravine  was  most  difficult  for  animals, 
hut  at  G.30  a  halt  for  the  night  was  made  at  a  desolate  grassy  glade  called  Chhoti 
Dakki.  On  the  24th,  Major  Bretherton  left  the  baggage  and  struck  out  for  Bandi- 
pur,  ascending  the  Matsil  ravine  past  the  village  of  the  same  name,  and  crossing  the 
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ridge  separating  it  from  the  Lolab  valley  in  Kashmir,  whence  the  Wular  lake  was 
reached  by  the  road  across  the  Nagmarg  range.  The  total  length  of  this  day’s 
march  was  46  miles.  Major  Bretherton  estimates  the  distance  hy  the  new  route 
at  116  miles,  as  against  196  miles  by  the  usual  route.  During  the  journey  he 
noted  minutely  all  the  alterations  necessary  to  convert  the  track  into  a  practicable 
road  for  laden  animals  in  case  the  authorities  should  consider  such  a  course  advis¬ 
able.  The  difficulties  expeiienced  were  partly  due  to  the  lateness  of  the  season. 

North-West  Baluchistan. — In  part  ii.  vol.  xxxi.  of  the  Memoirs  of  thf 
Geological  Survey  of  India,  Mr.  E.  Vredenburg  gives  a  description  of  the  country 
between  28°  30'  and  30°  N.,  and  between  60°  30'  and  66°  E.  South  of  the 
Helmand  river  is  a  great  desert  plain,  with  a  few  irregularly  scattered  groups 
of  hills  of  horizontal  or  slightly  bent  strata,  succeeded  in  the  southern  half  of  the 
region  in  question  by  concentric  ranges  of  mountains  concave  to  the  north.  These 
ranges  are  highly  folded  and  closely  set  in  the  west  and  east,  and  strike  north-west 
in  the  west  at  Koh-i-Malik-Sidb,  and  north-east  in  the  east  at  Nushki.  'The  inter¬ 
mediate  ranges  are  separated  by  broad  desert  plains  on  the  inner  side,  strewn  with 
black  pebbles  where  not  invaded  by  sand-dunes,  and  probably  indicating  regions  of 
subsidence;  and  the  ranges  reveal  “scaly  structure,”  thrust-planes,  and  overfolds, 
the  thrust  being  towards  the  depressed  areas,  whether  north  or  south  of  the 
mountains.  The  rocks  are  of  the  same  age  and  composition  in  both  the  slightly 
disturbed  desert  and  much  contorted  mountain  areas,  and  consist  of  shales,  sand¬ 
stones,  and  limestones  of  Upper  Cretaceous  to  Upper  Eocene  age,  often  contain¬ 
ing  an  enormous  proportion  of  volcanic  material,  and  in  addition  granites,  syenites, 
diorites,  while  some  more  basic  dykes  have  been  intruded  not  earlier  than  the 
Eocene.  On  the  margin  of  the  desert  plains  near  the  tall  ranges  Siwalik  formations 
dip  towards  the  ranges  which  they  fringe.  This  is  an  area  of  inland  drainage, 
with  irregular  and  ill-defined  basins,  where  water  seldom  reaches  the  sun-crackcil 
alluvium  of  the  old  lake-bottoms  (Jtamuns).  After  a  rare  shower  the  water  runs 
for  a  few  hours  in  parallel  furrows,  often  of  unequal  depth,  which  disappear  after  5 
or  6  miles  in  the  plain.  These  are  not  V-shaped,  but  shallow,  Hat- bottomed  troughs 
with  steep  sides.  Where  rainfall  is  heavier,  some  ranges  are  cut  through  by  narrow 
gorges  itangi),  which  may  be  the  outlet  of  a  comparatively  large  area  within  the 
mountains,  hut  beyond  the  last  ridge  the  waters  distribute  themselves  over  an 
alluvial  fan.  The  tilus  of  conglomerate  formed  by  coalescent  fans  forms  a  skirt 
(daman)  to  the  mountain,  which  may  reach  to  very  considerable  heights.  The 
daman  is  naturally  variable  in  composition,  and  water  is  stored  in  the  permeable 
coarser  and  less  movable  deposits,  whence  it  is  drawn  by  artificial  underground 
channels  {kdrez  in  Baluchistan,  and  kandt  in  Persia),  and  by  sinking  artesian  wells 
to  form  oases  (cf.  Oldham,  Rec.  Oeol.  Surv.  Jnd.,  xxv.  (1892),  pp.  36-53).  When 
the  rainfall  is  heavy  enough,  boulders  are  carried  to  the  plain  and  form  the  stony 
deserts,  or  dashts.  Only  a  few  streams,  e.g.  the  Lora,  Mashkel,  and  Tahlab,  are 
large  enough  to  form  a  channel  on  the  plain,  and  as  a  rule  the  water  gathers  into 
shallow  pools,  which,  when  they  dry  up,  leave  a  light-coloured  mud  deposit  called 
pat,  the  most  barren  parts  of  tbe  desert  where  not  irrigated.  The  bamuns  are 
but  pats  writ  large,  e.g.  the  L'ira  Hamun.  An  unusually  deep  pool  may  form  a 
perennial  sheet  of  water  called  a  natcar,  whose  banks  are  studded  with  tamarisks, 
beyond  which  is  a  cultivated  oasis.  “  'The  depression  in  which  are  collected  the 
waters  of  tbe  Helmand  basin  affords  an  instructive  illustration  of  the  uncertain 
manner  in  which  hydrographic  basins  are  defined  in  a  desert  region.  The  waters 
of  the  Helmand  and  of  several  rivers  flow  into  two  shallow  fresh-water  lakes  sur¬ 
rounded  by  a  reedy  swamp.  Sometimes  the  lakes  overflow  into  this  marsh,  and  thus 
bacome  united.  'The  fertile  plain  of  Seistan  proper  is  but  tbe  delta  of  the  Helmand, 
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and  baa  been  formed  partly  by  the  sediments  carried  by  that  river  into  a  lake 
which  formerly  occupied  the  entire  depression,  and  partly  owing  to  the  desiccation 
of  the  lake  itself.  The  hamuns  and  marshes  that  still  exist  are  separated  in 
ordinary  seasons  by  a  low  watershed  from  the  southern  and  lowest  part  of  the 
depression,  which  contains  the  Zirreh  lake.  Thus,  m  ordinary  seasons  the  Gaud-i- 
Zirreh  is  the  centre  of  a  basin  absolutely  distinct  from  that  of  the  Helmand,  .  .  . 
but  when  the  flood  of  the  Helmand  is  exceptionally  abundant,  the  water  of  the 
combined  lakes  of  Seistan  rises  to  the  level  of  the  low  watershed,  and  flows  through 
the  channel  of  the  Shelag  river  into  the  Gaud-i-Zirreh.” 

Distribution  of  Vertebrata  in  India  and  the  Neighbouring  Countries. 

— The  Royal  Society  has  recently  published  an  important  pai)er  by  Dr.  W.  T. 
lUanford  on  the  subject  of  the  distribution  of  vertebrate  animals  in  India,  Ceylon, 
and  Burma  {Philosophical  Transactions,  Series  B,  vol.  194,  pp.  335-436,  Map).* 
The  author’s  object  is  to  determine  the  natural  divisions  of  the  Indian  Empire 
on  the  basis  of  our  present  knowledge  of  the  vertebrata,  and  especially  to  ascer¬ 
tain  the  zoological  relations  between  the  Indian  peninsula  and  the  neighbouring 
countries.  The  plan  adopted  for  the  study  has  been  to  divide  the  whole  country 
into  nineteen  tracts,  distinguished  by  physical  characters— such  as  rainfall,  tem¬ 
perature,  presence  or  absence  of  forests,  and  prevalence  of  hilly  ground,  and  to 
construct  tables  showing  the  distribution  of  each  genus  of  land  or  fresh-water 
vertebrates  in  the  tracts.  The  preliminary  subdivision  of  the  whole  arra  is  the 
following:  A.  The  Indo-Gangetic  plain.  B.  The  Indian  jieninsula.  C.  Ceylon. 
D.  The  Himal.ayas.  E.  Assam  and  Burma.  A  review  of  the  fauna  of  the  tracts 
leads,  among  others,  to  the  following  conclusions:  I.  The  Punjab  tract  differs 
so  greatly  in  its  fauna  from  the  Indian  peninsula  and  from  all  countries  to 
the  eastward,  that  it  cannot  be  regarded  as  part  of  the  Indo-Malay  or  Oriental 
region.  All  genera  met  with  in  the  Punjab  tract  and  wanting  further  east,  are 
either  Holarctic  forms  or  peculiar,  but  with  Ilolarctic  aflinities.  II.  The  Hima¬ 
layas  above  forest  range,  together  with  such  portions  of  Tibet  as  come  within 
Indian  political  limits,  belong  to  the  Tibetan  subregion  of  the  Holarctic  region. 
HI.  India  proper  from  the  base  of  the  Himalayas  to  Cape  Comorin,  and  from  the 
Arabian  sea  and  the  eastern  boundary  of  the  Punjab  tract  to  the  Bay  of  Bengal 
and  the  hills  forming  the  eastern  limit  of  the  Gangetic  alluvium,  should,  with 
Ceylon,  be  regarded  as  a  single  subregion,  which  may  be  termed  the  Cisgangetic  sub- 
region.  The  Cisgangetic  fauna  differs  from  the  Transgangetic  more  especially  in 
thebatra'*hians,uf  which  half  the  genera  are  distinct  in  each.  The  difference  between 
the  Cisgangetic  fauna  and  that  inhabiting  the  rest  of  the  Indo-Malay  or  Oriental 
region  is  shown  to  consist  partly  in  the  absence  in  the  former  of  numerous 
Eastern  types,  and  partly  in  the  presence  of  two  constituents  besides  the  Oriental 
genera.  One  of  these  constituents  consists  of  mammals,  birds,  and  reptiles,  having 
a  direct  relationship  with  Ethiopian  and  Holarctic  genera,  and  with  the  Pliocene 
Siwalik  fauna ;  it  may  be  distinguished  by  the  term  Aryan.  The  other  is  com- 
|)08ed  of  reptiles  and  batrachians,  and  may  be  termed  the  Dravidian  element. 
This  is  pointed  out  as  being  probably  the  oldest  part  of  the  Cisgangetic  fauna, 
and  may  have  inhabited  the  country  since  India  was  connected  by  land  with 
Mailapascar  and  South  Afiica,  .across  what  is  now  the  Indian  ocean,  in  Mesozoic 
and  early  Ccnozoic  times.  Another  peculiaiity  of  the  Indian  peninsula  fauna  is 
the  pretence  of  genera  and  species  which  are  found  on  both  sides  of  the  Bay  of 
llengal,  but  not  in  the  Himalayas  or  Northern  India.  IV.  The  forest  area  of 
the  Himalayas  belongs  to  the  same  subregion  as  Assam,  Burma  (except  south 


*  Abstract  in  Proc.  Rcyal  Society,  vol.  Ixvii.,  No.  441,  pp.  484-492. 
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Tenasserim),  Sauthern  (Jhina,  Tonkin,  Siam,  and  Cambodia,  to  which  the  term 
Transgangetic  may  be  applieil.  The  fauna  of  the  Himalayan  forest  area  is  partly 
Holarctic,  partly  Indo-Malay,  and  is  remarkably  poor,  when  compared  with  the 
Ci^ngetic  and  Burmese  faunas,  in  reptiles  and  batrachians.  The  Oriental 
element  in  the  fauna  is  richly  represented  in  the  Eastern  Himalayas,  and 
gradually  diminishes  to  the  westward.  These  facts  appear  to  be  consistent  with 
the  theory  that  the  Oriental  constituent  of  the  Himalayan  fauna  has  migrated  into 
the  mountains  from  the  eastward  at  a  comparatively  recent  period.  V.  Southern 
Tenasserim  agrees  best  in  its  vertebrata  with  the  Malay  peninsula,  and  should  be 
included  in  the  Malayan  subregion  of  the  Indo-Malay  region.  The  author  points 
out  that  many  of  the  remarkable  features  in  the  distribution  of  Indian  vertebrates 
may  possibly  have  been  due  to  the  Glacial  epoch. 

Altitudes  in  Asiatic  Russia. — Prince  Kropotkin  writes  to  us  as  follows 
on  this  subject:  “The  Russian  Geographical  Society  has  lately  issued,  in  the 
Memoirs  for  General  Geography,  vol.  xxxi.  2,  a  very  useful  work  by  Dr.  Hikish 
entitled  *  Catalogue  of  Altitudes  in  Asiatic  Russia  and  some  Adjacent  Portions 
of  Asia,*  on  the  basis  of  the  data  published  down  to  1894.  There  formerly 
existed  only  one  catalogue  of  altitudes  in  Eastern  Siberia  and  parts  of  Mongolia, 
which  was  compiled  and  calculated  by  myself  in  1872,  and  contained  altitudes 
of  870  different  spots.  Numerous  barometrical  observations  have  been  made 
since,  especially  in  Turkestan  and  Western  Mongolia,  but  they  remained  scattered 
in  the  puhlicatiops  of  the  Gec^aphical  Society,  as  well  as  in  different  volumes  of 
travel,  both  Russian  and  English.  Suffice  it  to  say  that  if  we  exclude  from  Dr- 
Hikish’s  catalogue  those  altitudes  which  were  included  in  the  former  work,  there 
remain  over  9000  altitudes  which  are  now  catalogued  for  the  first  time,  to  which 
A.  A.  Tillo,  who  had  begun  editing  this  volume  shortly  before  his  death,  added 
1130  more,  thus  bringing  the  grand  total  to  11,629  separate  determinations.  It 
must  be  remembered,  however,  before  making  use  of  this  catalogue,  that  the  alti¬ 
tudes  are  given  in  it  such  as  they  were  published  by  the  different  calculators,  all  of 
whom  liave  taken  widely  different  altitudes  for  the  fundamental  points  of  their 
respective  catalogues.  Thus  the  Kropotkin  catalogue  was  based  on  the  following 
fundamental  altitudes :  Irkutsk,  1285  feet  (level  of  Angara,  1255) ;  Nerchinsky 
Zavod,  2012;  Krasnoyarsk,  408 ;  Lena  at  Yakutsk,  214;  Tikhono-Zadonsk  mine, 
2185  feet.  However,  the  altitude  of  Irkutsk  still  remains  unsettled,  as  it  was  thirty 
years  ago.  According  to  the  great  levelling  which  was  made  across  Siberia,  and  the 
results  of  which  were  published  in  1888  by  W.  Fuss,  the  altitudes  of  different  spots 
at  Irkutsk  are  1484  and  1521  feet  (this  last  for  the  Church  of  the  Holy  Cross),  and 
the  altitude  of  the  Angara  is  1470  feet.  The  same  levelling  gives  498  feet  fi  r 
Krasnoyarsk,  and  450  feet  for  the  level  of  the  Yenisei  at  that  town.  Now,  it  has 
already  been  mentioned  in  the  Izvestia  of  the  Russian  Geographical  Society  that  a 
serious  mistake  has  crept  into  the  levelling  between  Krasnoyarsk  and  Irkutsk, 
and  that,  owing  to  it,  the  altitude  of  Irkutsk  (1520  feet),  as  well  as  of  the  Angara 
at  Irkutsk,  is  taken  too  high.  Such  an  error  seems  the  more  probable,  as  the 
railway  levelling  between  Krasnoyarsk  and  Irkutsk  does  not  give  for  the  capital 
of  East  Siberia  so  great  an  altitude,  acd,  as  has  already  been  pointed  out  once  in 
this  Journal,  the  extremely  great  heights  of  the  barometer  which  are  sometimes 
observed  in  winter  seem  to  p3int  to  an  error  in  the  same  direction.  In  all  probability, 
the  altitude  of  Irkutsk — and  consequently  of  Lake  Baikal — is  taken  about  100  fee  t 
too  high.  It  would  be  most  desirable  that  this  point  should  be  definitely  setthd, 
the  more  so  as  the  scientific  value  of  the  Catalogue,  just  now  published  by  the 
Geographical  Society,  would  be  considerably  increased,  if  the  present  uncert.iinty 
of  from  100  to  200  feet  in  the  altitude  of  Irkutsk — and  of  thousands  of  other  spets 
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based  u))on  the  altitude  of  the  East  Siberian  capital — were  definitely  removed  before 
the  urii'inal  railway  levellinf^s  have  been  forgotten  or  lost.  Let  us  add  that  the 
catalogue  is  very  well  edited,  and  contains  two  most  valuable  alphabetical  indexes, 
one  of  all  the  altitudes,  and  another  of  the  authors.” 

The  Narym  Region. — The  ninth  volume  of  the  statistical  section  of  the 
Memuirs  of  the  Russian  Geographical  Society  contains  a  valuable  paper,  by  A.  Th. 
PlotnikoflF,  on  the  Narym  region  of  the  government  of  Tomsk,  with  a  map.  The 
work  is  chiefly  ethnographical  and  statistical,  and  contains  a  detailed  description 
of  the  inhabitants — Russians,  Ostyaks,  and  Ostyak-Samoyedes — precede<}  by  a 
gO(xl  physical  and  geographical  sketch  of  the  country  and  an  historical  sketch  of 
its  conquest  and  colonization.  The  Narym  region  is  a  very  interestiog  remnant 
of  a  sea  which  covered  the  lowlands  of  Western  Siberia  in  Post-Pliocene  times. 

It  is  a  level  plain,  nearly  100,000  square  miles  in  extent,  the  highest  portion  of 
which,  the  Vas’yugan  tundra  (30,000  square  miles),  barely  rises  5()0  feet  above 
sea-level.  This  last  occupies  the  watershed  between  the  Ob  and  the  Irtysh,  and 
represents  an  immense  marsh,  which,  during  the  period  of  inundation  by  the 
rivers,  becomes  a  vast  lake,  described  by  the  inhabitants  as  “the  Vas’yugan  sea.” 
In  ordinary  times  this  immense  marsh  is  covered  on  its  surface  with  a  floating 
carpet,  composed  of  decaying  vegetable  matter,  clothed  with  grass  in  summer. 
Small  knolls,  called  ioinars,  composed  of  decayed  rough  grasses  and  dry  stems  of 
wood,  and  covered  with  low  growths  of  birch  (seldom  more  than  1  or  2  feet  high), 
rise  amidst  this  floating  carpet ;  they  are  also  not  rooted  in  the  ground,  but  float 
on  the  surface  of  the  marsh.  Petri6ed  wood — we  are  told — and  horns  (of  rein¬ 
deer?)  are  occasionally  found  in  these  knolls.  The  surface  of  the  tundra  is  usually 
dry  in  summer;  but  as  the  carjiet  of  vegetation  floats  over  the  surface  of  tie 
marsh,  water  appears  as  soon  as  pressure  is  exerted  upon  the  floating  carpet, 
often  under  the  pressure  of  man’s  foot.  The  Ostyaks  cross  it  by  laying  three 
poles  on  its  surface,  and  moving  two  of  them  at  every  four  steps.  Where  the 
tundra  is  dry  no  such  aids  are  necessary,  but  it  is  as  difllcult  to  match  over  it  as 
over  a  sandy  desert.  Bears  and  reindeer  find  no  difficulty  in  crossing  the  tundra, 
and  yet  the  natives  say  that  the  bear  occasionally  finds  difficulties,  and  in  such 
case  carries  with  him  a  piece  of  wood.  Uninhabitable  though  such  a  territory 
may  seem  at  first  sight,  it  has  nevertheless  its  inhabitants,  who  find  their  means 
of  living  in  the  immense  forests,  which  supply  furs  and  cedar-nuts,  and  in  the 
rivers,  which  teem  with  fish.  Evidently  it  is  only  along  the  courses  of  the  rivers 
that  the  villages  can  be  built,  and  yet  we  find  in  these  inhospitable  tracts  nearly 
5350  Russians — nearly  all  peasants — and  about  3u(X)  natives.  The  latter  are, 
however,  on  the  decrease,  as  they  numbered  75(X)  in  1805.  The  work  has  a  map 
on  the  scale  of  27  miles  to  the  inch. 

A  Journey  across  Sumatra. — It  is  stated  in  the  Deutsche  Rundschau /dr 
Gemjraphie  thct  a  small  military  column  under  Major  Van  Daalcn,  while  engaged 
in  o|«rations  against  the  claimant  to  the  throne  of  Acheb,  has  succeeded  in  cross¬ 
ing  Sumatra  through  the  almost  unknown  territory  of  the  Gajus,  a  tribe  which 
has  in  the  past  shown  itself  hostile  to  the  Dutch  authorities. 

AFRICA. 

The  Ndauga  District  of  Mashoualand. — Mr.  Stanley  P.  Hyatt  sends  us 
the  following  account  of  the  Ndanga  district  of  Mashonaland,  which  stretches 
south-east  from  Fort  Victoria,  and  includes  the  zone  of  broken  picturesque  country 
by  which  the  dreary  high  veldt  passes  into  the  flat,  waterless,  and  bush-covered 
plains  which  extend  lo  the  Portuguese  border.  This  belt  of  mountainous  country, 
which  runs  south-west  towards  the  Crocodile  river,  has  here  a  width  of  about  fio 
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miles,  and  ends  abruptly  with  a  drop  of  several  hundred  feet.  Huge  masses  of 
granite  are  intersected  by  fertile  valleys,  traversed  by  streams  of  clear  water,  and 
all  available  land  is  either  cultivated  or  used  for  grazing  purposes  by  the  natives, 
who  are  pure  Makalanga.  In  the  arid  bush  veldt  the  population  consists  of  small 
communities  of  Mahlinga,  scattered  along  the  banks  of  the  larger  rivers,  who,  before 
the  Zulu  invasion  early  in  the  last  century,  occupied  the  whole  country  as  far  as 
the  coast.  The  Makalanga  grow  large  crops  of  “mpoko,”  a  small  ted  grain 
resembling  rape-seed,  and,  in  the  lower  parts  of  the  kopje  country,  excellent  tobacco* 
They  possess  considerable  numbers  of  black  cattle,  small,  but  beautifully  built, 
and  very  hardy.  The  Mahlinga  grow  comparatively  small  crops,  and  possess 
practically  no  cattle ;  but  their  sheep  and  goats  are  much  superior  to  those  of  the 
Makalanga.  Under  the  present  settled  rigirnt,  which  has  put  a  stop  to  the  former 
raids  of  the  Matabelc  and  Mchangana  Zulus,  the  Makalanga  are  increasing  rapidly, 
ami,  though  at  present  quiet  and  contented,  may  possibly  give  trouble  in  the  future. 
Individuals  with  decided  Semitic  features  are  common  among  them,  and,  but  for 
their  dark  skins,  might  be  taken  for  Levantine  Jews.  This  cast  of  face  seems  to 
be  of  the  nature  of  an  cccasional  reversion  to  the  type  of  an  alien  ancestor.  The 
customs  and  traditions,  and  especially  the  sacriOcial  rites  of  the  Makalanga,  arc 
interesting,  and  their  language  differs  from  that  of  their  neighbours  in  having  no 
**  click  ”  sounds.  The  Mahlinga  have  copied  the  dress  and  customs  of  the  Mchan¬ 
gana,  and  speak  a  kind  of  bastard  Zulu.  Their  country  seems  to  have  been  once 
invaded  by  the  Portuguese,  as  traditions  exist  of  a  force  of  white  men  having  been 
cut  up  by  the  natives  between  the  Mtelekwi  and  Ngwezi  rivers,  long  before  the 
advent  of  the  Zulus.  In  the  mountainous  country  there  are  large  belts  of  Mahobba- 
hobba  trees,  with  straight  trunks  and  soft  but  durable  wood,  used  for  building 
purposes;  but  otherwise  the  trees  arc  stunted  and  of  little  value.  Much  of  the 
surface  is  covered  with  bracken,  which  seems  identical  with  the  English  species. 
In  the  bush  country  large  areas  are  occupied  by  mopani  trees,  which  often  attain 
a  largo  size.  In  the  angle  between  the  ^bi  and  Lundi  rivers,  the  bush  becomes 
a  veritable  jungle,  with  dense  undergrowth.  The  ground  here  is  stony,  with 
practically  no  grass,  but  in  some  parts  of  the  bush  country  there  is  a  coarse  grass, 
from  which  the  natives  extract  salt  by  burning.  Game  of  all  sorts  abounds  in  the 
bush  country,  including  antelopes  of  many  kinds,  wild  pig,  elephants  (in  the 
neighbourhood  of  the  Portuguese  border),  while  lions,  leopards,  and  hyaenas  give 
much  trouble.  Buffalo  are  practically  extinct  west  of  the  Sabi.  Huge  fish  ate 
found  in  the  pools  of  the  Lundi,  the  so-called  “  barbel  ”  sometimes  scaling  60  11s. 
In  the  dense  bush  near  the  Portuguese  frontier,  there  is  a  species  of  guinea-fowl 
which  is  apparently  unknown  to  naturalists.  It  is  larger  than  the  common  variety, 
and  the  head  is  covered  with  a  large  crest  of  white  feathers,  while  the  skin  of  the 
face  and  neck  is  a  brilliant  red.  The  spots  are  very  small,  and  of  a  bright  metallic 
blue.  Important  discoveries  of  coal  and  copper  have  lately  been  made  near  the 
Oheredzi  and  Sabi  rivers.  The  former  occurs  in  a  sandstone  formation,  and  the 
outcrop  is  large,  but  of  a  poor  quality,  though  improving  at  a  slight  depth. 
The  copper  has  been  extensively  worked  by  the  ancients,  the  workings  taking  the 
form  of  huge  quarries,  sometimes  500  feet  in  length. 

Mountain  Flora  at  the  Cape. — Ur.  R.  Marloth,  who  a  few  jears  ago  col¬ 
lected  botanical  si)ecimens  from  some  of  the  higher  peaks  in  the  south-west  of 
Cape  Colony,  gives  the  results  of  bis  investigations  in  the  Transactions  of  the 
South  African  Philosophical  Society  (vol.  xi.  part  3,  1901).  In  ascending  the 
higher  mountains,  e.g.  the  Great  Winterhoek,  near  Tulbagh,  the  last  arborescent 
shrubs  are  passed  at  about  4000  feet,  while  higher  up  only  low  shrubs  of  heath, 
composites,  Bruniaceoe,  Putacece,  etc.,  cover  the  slopes,  becoming  gradually  smaller 
No.  V. — May,  1902.]  2  u 
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and  more  compact.  It  is  only,  however,  when  about  6000  feet  is  reached  that 
types  of  alpine  character  appear,  and  of  the  comparatively  few  summits  which 
exceed  that  height  in  the  south-western  district  of  the  Cape  Colony,  few  have  yet 
been  explored  botanically.  Dr.  Marloth  collected  from  five  peaks  above  6000  feet, 
securing  seventy-two  species,  of  which  he  enumerates  the  names,  though  these  do 
not  constitute  the  whole  fiora.  He  points  out  that,  owing  to  the  general  xerophy  tic 
character  of  the  plants  at  the  Cape,  and  the  consequent  need  of  such  diSerentiation 
as  may  guard  them  against  excessive  transpiration,  one  of  the  usual  distinctioos 
between  the  vegetation  of  higher  and  lower  regions  is  wanting.  The  general 
compO'iiion  of  the  higher  flora  is  practically  the  same  as  that  of  the  lower  8lu|>e8 
and  valleys.  It  includes  a  few  species  known  from  the  plains  below,  a  number 
of  others  known  from  the  foot  of  the  mountains,  and  some,  e.g.  Erica  sebana  and 
Anemone  capemis,  which  are  also  found  at  or  below  the  altitude  of  Table  mountain, 
3549  fe<^t.  In  several  cases,  however,  the  specimens  from  the  high  regions  repre¬ 
sent  distinct  varieties,  if  not  new  species,  and  the  characteristic  stunted  and 
cnshionlike  growth  of  alpine  plants  is  often  noticeable,  while  all  plants  with  perma¬ 
nent  lolia^e  are  thickly  covered  with  hairs.  It  must  be  remembered,  also,  that 
our  knowledge  of  this  flora  is  still  incomplete,  and  that  a  number  of  truly  alpine 
types  may  yet  be  found. 

Baron  von  Stein’s  Expedition  in  the  Southern  Eamerun.-  -This  im¬ 
portant  expedition,  of  which  some  account  was  given  in  the  February  number  of 
the  Journal,  has  now  bean  brought  to  a  successful  conclusion,  and  details  of  the 
return  march,  in  great  part  by  new  routes,  are  given  in  the  first  three  numbers 
of  the  Kolonialblatt  for  the  present  year,  accompanied  by  an  excellent  map.  The 
further  results  seem  entirely  to  confirm  Baron  von  Stein’s  statements  as  to  the 
course  of  the  Ja  and  the  general  geography  of  the  region.  A  detour  was  made 
to  the  south  for  the  purpose  of  visiting  the  Buie  countries  on  the  southern  limb  of 
the  great  bend  of  the  Ja,  of  the  identity  of  which  with  the  Ngoko  there  seems 
now  no  doubt.  Rapids  were  found,  as  previously  reported,  on  this  section  of  the 
river,  and  a  fall  of  some  25  feet  also  heard  of,  but  there  are  considerable  stretches 
in  which  the  river  may  prove  useful  as  a  means  of  communication.  The  country 
as  a  whole  shows  little  variation  of  level,  and  even  on  the  water-parting  between 
the  two  sections  of  the  Ja  the  highest  ^)oint  is  only  some  500  feet  above  the  rest 
of  the  surface.  Much  progress  has  been  made  towards  o^)euing  direct  commercial 
relations  with  the  coast,  and  the  Nycm  tribes  show  a  desire  to  deal  direct  with  the 
white  men,  their  ivory  and  rubber  being  at  present  forwarded  to  the  Batanga  coast 
through  the  intervention  of  the  Buie.  From  Bijum,  in  the  Nyem  country,  Baron 
von  Stein  made  a  wide  circuit  to  the  north,  reaching  the  imixirtant  town  of  Bertu.i, 
reached  by  Dr.  Pleyn  on  his  last  disastrous  expedition.  The  route  led  across  the 
source  region  of  the  Ja,  Bumba  (the  other  branch  of  the  Ngoko),  Nyong,  and 
Dume,  the  last-named  being  an  important  branch  of  the  Eadei  or  western  head- 
stream  of  the  Sanga,  and  valuable  information  as  to  the  hydrography  of  the 
region  was  obtained,  by  which  considerable  alterations  will  be  introduced  on  our 
maps.  It  was  also  found  that  the  forest  region  extends  further  north  than  had 
been  sup^wsed.  Baron  von  Stein’s  account  contains  much  interesting  information 
on  the  native  tribes  met  with,  as  well  as  on  the  present  and  future  possibilities  of 
trade,  which  in  the  northern  parts  of  the  region  is  at  present  in  the  hands  of  the 
Ilausas,  whose  influence  is  firmly  established  at  Bertua.  He  recommends  the 
introduction,  as  currency,  of  pieces  of  brass  wire,  such  as  are  in  use  on  the  middle 
Congo.  The  numbers  of  French  five-franc  pieces  imported  has  so  depreciated  the 
silver  currency  that  the  franc  now  stands  at  only  one  hundred,  or  at  most  two 
hundred,  cowries  in  value. 
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Exploration  in  French  Congo* — News  has  lately  been  received  in  France  of 
the  successful  termination  of  a  journey  of  exploration  between  the  Sanga  and 
Ubangi,  undertaken  in  July  last  by  M.  Dessirier  de  Pauwel.  The  result  of  the 
journey  is  to  extend  the  knowledge  of  the  Bali,  partially  explored,  as  already  an* 
Douuced  in  the  Journal,  by  MM.  Fredon  and  (Jadenat.  From  the  Bangi  station 
M.  de  Pauwel  went  through  the  Bonjo  country  to  the  Lobai  (of  which  the  Bali  is 
the  upper  course),  afterwards  proceeding  north  by  that  river  to  Carnot  on  the 
Sanga.  The  Lobai  is  said  to  be  an  important  stream,  and  to  have  three  upper 
branches  in  addition  to  the  Bali. 

Besults  of  the  German  Fendolom  Expedition  in  East  Africa.— During 
the  course  of  the  German  Expedition  in  East  Africa  under  Lieut.  Glauning  and 
Dr.  Kohlschiitter,  an  outline  of  the  work  accomplished  was  from  time  to  time 
given  in  the  Journal  from  the  preliminary  reports  of  the  travellers.  A  fuller  account 
of  the  results  of  the  expedition  from  a  geographical  point  of  view  was  last  year  given 
by  Dr.  Kohlschiitter  at  the  “  Geographentag  ”  at  Breslau,  and  is  now  printed  in 
the  proceedings  of  the  meeting  (also  issued  separately  as  a  reprint).  The  first  part 
of  the  pa^wr  deals  with  the  cartographical  results,  some  of  which  have  already  been 
recorded  in  the  Mitteilungen  aus  dtn  Deiitschm  Schutzgebielen,  and  referred  to  in 
the  Journal.  The  must  important  are  those  obtained  by  triangulation  in  the 
mountainous  districts  north  of  Lake  Nyasa,  especially  on  a  line  crossing  the 
Ukinga  mountains  of  the  station  of  Nasaurua.  Dr.  Kohlschiitter  urges  the  im¬ 
portance  of  more  accurate  surveys,  and  alludes  especially  to  the  difficulty  which 
exists  of  fitting  tegether  surveys  of  different  districts  in  the  absence  of  a  knowledge 
of  the  varying  deviations  of  the  plumb-line  from  the  vertical,  which  show  consider¬ 
able  differences  in  short  intervals.  The  most  interesting  part  of  the  paper  is,  how¬ 
ever,  that  dealing  with  the  rift-valley  systems  of  East  Africa,  the  study  of  which, 
in  relation  to  possible  disturbances  in  the  force  of  gravity  in  their  neighbourhood, 
such  as  have  been  found  to  exist  on  the  shores  of  the  Red  sea,  formed  the  main 
task  of  the  expedition.  The  observations  have  not  yet  been  worked  out  sufficiently 
to  allow  a  statement  of  results  from  this  point  of  view,  but  the  work  of  the  ex¬ 
pedition  has  thrown  new  light  on  many  points  connected  with  the  morphology  of 
the  rift-valleys  which  are  of  much  interest.  Like  Bornhardt,  Dr.  Kohlschiitter 
shows  that  the  Njasa  rift-valley  bifurcates  at  the  north  end  of  the  lake,  but  he 
points  out  also  that  there  is  an  additional  fault-scarp  running  parallel  with  Nyasa 
on  the  east  of  the  Kinga  mountains,  and  also  that  the  north-western  main  branch 
— that  of  Lake  Rukwa — leaves  the  Nyasa  trough  by  two  separate  arms,  separated 
by  the  uplands  of  Nyika,  the  more  southerly  of  the  two,  which  follows  the  line  of 
the  Songwe,  Nkana,  and  Saisi  valleys,*  being  defined  on  its  south  side  by  the 
northern  escarpment  of  Mount  Waller.  Further  north  the  Rukwa  trough  can  be 
traced  distinctly  to  its  junction  with  that  of  Tanganyika  (a  fact  already  hinted  at 
by  Mr.  More,  though  since  denied  by  Mr.  J.  E.  Moore),  the  apex  of  the  Fipa 
plateau,  which  lies  between  the  two  rift-valleys,  occurring  at  Karema.  The  Rukwa 
valley  appears  to  be  continued  westward  in  the  Lukuga  gap  on  the  west  of 
Tanganyika,  and  has  thus  been  intersected  by  the  later  subsidence  of  the  latter. 
Rukwa  must,  therefore,  like  Tanganyika,  have  been  occupied  by  a  Jurassic  sea, 
if  Mr.  Moore’s  theory  is  accepted,  and  Dr.  Fiilleborn  has  found  indications  that  it 
too  contained  a  special  fauna.  As  regards  the  rift-valleys  between  Victoria  Nyanza 


*  It  was  suggested  in  the  Journal  for  1890,  in  a  review  of  Dr.  Gregory’s  ‘Great 
Uift-valley,’  that  the  Nyasa  trough  might  bo  continued  north-west  by  the  Songwe  and 
Saisi  valleys,  though  the  idea  was  criticized  at  the  time  by  a  writer  in  the  Zanzibar 
Gazette. 
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and  the  coast,  sereral  important  facta  were  brought  to  light.  It  aeems  probable  that 
the  Nyarasi  or  Eyassi  trough  is  continued  eastward  across  the  main  rift'valley, 
while  a  parallel  trough — that  of  Sale — seems  to  exist  to  the  north,  intersecting  the 
main  valley  at  the  Natron  lake.  Both  of  these  have  their  floors  formed  of  horizontal 
deposits  which  give  evidence  of  having  been  laid  down  in  old  salt-lakes.  Thu 
main  rift-valley  is  at  a  decidedly  lower  level  than  that  of  Nyarasi  at  the  point  of 
intersection,  and  it  thus  lays  bare  a  section  of  the  latt?r.  Its  comparatively  recent 
origin  receives  fresh  confirmation  from  the  fact  that  its  subsidence  has  carried  with 
it  the  half  of  a  volsano  situated  on  the  floor  of  the  Sale  trough. 

AMZBICA. 

Forty-mile,  Yukon  Territory. — Mr.  G.  L.  Gordon,  headmaster  of  the  St. 
James’  Diocesan  School  at  Forty-mile,  Yukon  Territory,  sends  us  an  account  of 
that  remote  settlement  lying  almost  on  the  arctic  circle,  and  forming  the  most 
north-westerly  settlement  in  the  British  Empire.  The  Forty-mile  creek,  on  the 
delta  of  which  the  town  stands,  is  well  known  as  traversing  some  of  the  richest  of 
the  recently  discovered  gold-fields,  but  its  site  was  frequented  from  about  1858  by 
the  old  fur-traders,  who  had  here  their  “  Fort  McQueston.”  At  present  sime  100 
to  150  miners  are  working  the  bars  in  its  vicinity,  and  make  the  town  their  depot 
for  supplies,  while  on  an  adjoining  island  is  a  settlement  of  fifty  to  sixty  Indians 
under  the  Church  Missionary  Society.  No  very  good  character  is  given  to  them, 
as  they  are  said  to  be  superstitious,  and  when  out  of  control  of  the  missionaries 
addicted  to  drink,  while  stubbornness,  pride,  selBshness,  and  ingratitude  are  put 
down  as  prominent  traits.  Other  tribes,  known  as  “  Tanarias,”  from  the  hills  near 
which  they  live,  have  villages  up  the  creeks,  and  are  far  more  intelligent  than  the 
river  people,  and  do  a  large  trade  in  furs.  Apart  from  gold  the  country’s  resources 
are  slightly  developed,  though  coal,  cupper,  and  other  metals  exist,  and  some  coal 
is  worked.  At  Coal  creek,  some  10  miles  below  Forty-mile,  about  2000  tons  were 
turned  out  during  the  last  season.  The  agricnltural  resources  are  said  to  be  suili- 
cient,  if  developed,  to  supply  twice  or  three  times  the  present  populatioa  of  the 
country.  Vegetables  and  cereals,  as  well  as  garden  flowers,  can  be  grown  success¬ 
fully,  and  Mr.  Gordon  sends  details  as  to  his  own  attempts  at  cultivation,  which 
prove  the  luxuriance  with  which  plants  grow  during  the  summer  months.  The 
fact  that  at  01  feet  below  the  surface  the  soil  is  permanently  frozen  is  said  to  be 
rather  advantageous  than  otherwise,  as  helping  to  retain  the  moisture  during  the 
long  summer  days  with  hot  sun  for  twenty  hours.  Game  is  abundant  and  fresh 
meat  plentiful,  and  the  Yukon  salmon  are  a  great  resource  both  to  whites  and 
Indians.  Bats  and  mice  are  a  plague,  but  with  the  recent  introduction  of  cats 
(which  have  sold  for  $25  a  piece)  they  have  become  scarcer.  Horses  and  oxen  arc 
being  brought  in,  and  will  soon  supersede  the  dog  as  a  beast  of  burden.  The 
neighbourhood  of  Forty-mile  has,  owing  to  its  sheltered  position,  cooler  summers 
and  warmer  winters  than  many  other  parts  of  the  country.  From  May  to 
September  the  temperature  varies  between  70°  and  00°,  while  in  December, 
January,  and  February,  anything  from  10°  to  58°  below  zero  may  be  expected. 
From  October  to  April  there  is  little  or  no  rain,  and  after  November  very  little 
snow;  but  rain  is  generally  abundant  from  April  to  August.  The  Yukon  is  not 
fully  closed  by  ice  till  the  middle  of  November,  and  breaks  again  about  May  15,  the 
break-up  generally  causing  a  flood  somewhere  along  its  course.  In  1001  a  danger¬ 
ous  flood  occurred  at  Forty-mile  for  the  first  time  for  many  years,  and  the  sudden 
breaking  of  the  ice  is  described  as  the  grandest  sight  ever  witnessed  by  the  writer. 
Houses  20  feet  above  the  river- bank  (itself  25  feet  above  the  ordinary  water-level) 
were  flooded,  forcing  the  whole  population  to  take  refuge  on  a  ridge  outside  the 
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town,  and  damage  to  the  amount  of  £25,000  was  done  to  the  town.  After  this 
flood,  froga,  which  had  before  been  unknown  in  the  place,  made  their  appeiranco 
for  the  first  time.  Forty-mile  is  the  extreme  post  of  the  North-West  mounted 
police,  whose  duties  are  very  ocerous,  including  all  the  custom-house  and  post- 
office  work  for  the  whole  district.  It  is  connected  by  telegraph  with  Dawson  and 
with  Eagle  in  Alaska,  and  since  September  last  with  Britisli  Columbia. 

The  Delaware  Ship  Canal. — The  narrowness  at  its  northern  portion  of  the 
great  tongue  of  land  which  separates  Chesapeake  bay  from  Delaware  bay,  and  the 
existence  on  either  side  of  it  of  such  important  cities  as  Baltimore  and  Philadelphia, 
are  facts  sufficiently  striking  to  have  drawn  attention  to  the  feasibility  of  a  ship 
canal  .xs  far  back  as  the  beginning  of  the  last  century,  and  the  subject  has  again 
been  brought  into  notice  by  the  recent  introduction  into  Congress  of  a  Bill  asking 
for  the  appointment  of  a  Commission  to  examine  and  report  uixm  the  various  routes, 
and  to  authorize  the  construction  of  a  ship  canal  at  a  cost  not  exceeding  £2,000,001. 
It  is  anticipated  that  with  a  sea-level  waterway  capable  of  taking  large  vessels,  and 
with  a  minimum  depth  of  30  feet,  a  great  saving  of  time  could  be  effected.  The 
transit  would  probably  take  from  fifteen  to  nineteen  hours,  but  it  is  noticeable  that  the 
shipping  community  dees  not  seem  to  regard  the  project  very  favourably,  h>  Iding 
that  with  probable  delays  and  the  infliction  of  tolls  and  dues  there  will  be  little 
saving  either  in  time  or  money. 

POLAR  REGIONS. 

Danish  Expedition  to  Greenland. — An  expedition  for  the  thorough  study  of 
the  peoples  of  Greenland,  their  sociology,  folklore,  etc.,  has  been  organized  in 
Denmark,  and  is  to  start  for  the  scene  of  operations  about  the  middle  of  June. 
The  members  of  the  expedition  will  be — Mr.  Mylius  Erichsen,  a  well-known  writer, 
t)  whom  the  idea  of  the  undertaking  is  principally  due ;  Lieut.  Count  Ilarald  Moltke, 
artist;  atd  Mr.  Knud  Rasmuseen,  a  native  of  Jacobshavn,  in  North  Greenland, 
who  has  a  thorough  knowledge  of  the  Eskimo  language  and  will  act  as  interpreter, 
besides  undertaking  a  special  investigation  of  the  folklore  and  inner  life  of  the 
natives.  The  expedition,  which  is  the  first  that  has  been  undertaken  for  the 
special  objects  in  view,  has  the  cordial  support  of  the  Danish  State  (.lommission 
for  Greenland  research,  composed  of  Rear-Admiral  Wandel,  Dr.  Steenstrup,  and 
Commodore  Holm,  as  well  as  of  such  arctic  specialists  as  Dr.  Nansen,  Commodore 
Jensen,  Captain  Garde,  Lieut.  Amdrup,  and  others.  Mr.  Mylius  Erichsen  has  for 
sf.ine  lime  devoted  himself  to  a  study  of  existing  literature  on  Greenland  and  its 
people,  while  Count  Moltke  has  had  former  experience  of  Arctic  travel  with  Dr. 
Steenstrup  and  Mr.  Adam  Paulsen.  It  is  proposed  eventually  to  publish  the 
results  in  a  fully  illustrated  narrative  for  the  general  public,  together  with  special 
memoirs  on  the  jieople  and  their  mode  of  life.  On  arrival  at  Godthaab  in  July,  it 
is  piropwsed  to  coast  northward  to  Jacobshavn,  and  there  to  winter,  proceeding  in 
dog-sledges  at  the  beginning  of  the  New  Year  to  Upernivik  .and  the  Eskimo 
settlements  at  Cape  York  and  on  the  shores  of  Smith  sound.  The  expedition  will 
probably  occupy  from  eighteen  months  to  two  years. 

The  German  Antarctic  Expedition. — A  letter  from  Dr.  Enzensperger,  one 
of  the  scientific  observers  on  Kerguelen  island  in  connection  with  the  German 
Antarctic  Expedition,  is  printed  in  the  March  number  of  Petermanns  Milteilnngen 
and  in  the  Zeitschri/t  of  the  Berlin  Geographical  Society.  It  is  dated  December  20 
last,  and  gives  an  account  of  the  vo3  age  of  the  Tanglin  from  Sydney,  and  the  landing 
of  stores,  etc.,  both  for  tie  Gatm  and  for  the  Kerguelen  station,  with  the  buildings 
for  which  consideraVle  progress  had  been  m.ade  at  the  time  of  writing,  in  spite  of 
difficulties  occasioned  by  stormy  weather.  Down  to  the  departure  of  the  'Tung/in 
the  Gams  had  not  arrived  at  Kerguelen,  the  telegram  received  from  Australia  early 
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in  the  present  year  referring  only  to  the  safety  of  the  Kerguelen  party ;  but  news 
lias  now  been  received  in  Berlin  that  the  ship  reached  the  island  on  January  2,  witli 
all  well  on  board,  and  left  again  for  Termination  island  on  the  31st.  The  late 
arrival  of  the  Gauss  is  said  to  have  interfered  somewhat  with  the  observations  at 
Kerguelen,  as  she  had  on  board  some  of  the  required  instruments.  The  publica¬ 
tion  of  the  scientific  results  of  the  voyage,  as  contained  in  the  reports  sent  home  bv 
Dr.  von  Drygalski  and  his  staff,  has  already  been  commenced  in  Berlin. 

MATHEMATICAL  AND  PHYSICAL  GEOGRAPHY. 

The  Oscillation  of  the  Terrestrial  Pole. — It  is  well  known  that  the 
axis  of  the  Earth  descrihes  a  circle,  with  a  radius  of  about  234^  round  the 
pole  of  the  ecliptic  in  a  period  of  about  26,000  years.  This  movement,  called 
precession,  was  known  to  Hipparchus.  Nutation  was  only  discovered  by 
Bradley  in  1747.  It  is  a  kind  of  wobbling  motion,  similar  to  that  produced 
in  a  spinning-top  by  a  small  piece  of  wax  or  other  substance  placed  on  the  surface. 
Neither  of  these  movements  affects  the  geographical  co-ordinates.  There  is,  how¬ 
ever,  another  variation  that  has  been  much  discussed  of  late,  by  which  the  position 
of  the  axis  of  rotation  relatively  to  the  Earth’s  surface  is  changed,  and  the  latest  in¬ 
formation  about  this  movement  is  discussed  by  Dr.  M.  C.  Engell,  in  the  Qeografisk 
Tidskri/t,  Bd.  16,  Hefte  3  and  4.  To  illustrate  its  effects.  Dr.  Engell  supposes  the 
pole  to  be  moved  to  Cape  Cheliuskin.  The  latitudes  on  the  meridian,  through  Cape 
Cheliuskin,  will  be  diminished  from  the  cape  towards  the  present  equator,  and 
increased  on  the  other  side  of  the  ca|)e.  On  other  meridians  the  differences  will  be 
less,  and  will  vanish  at  the  intersections  of  the  old  and  new  equators.  The  longi¬ 
tudes  also  will  be  changed — Spitsbergen,  for  instance,  now  in  east  longitude,  will 
then  be  in  west  longitude.  Bessel  was  the  first  to  fully  grasp  the  fact  that  the 
position  of  the  axis  with  regard  to  the  Earth’s  surface  is  not  constant.  In  1820-21 
he  estimated  that  the  variation  could  not  exceed  0*25".  Afterwards  several 
observations  were  made  with  a  view  to  solving  the  problem,  and  ten  years  ago 
many  of  the  chief  observatories  of  Europe  and  America  co-operated  in  the  work, 
with  the  result  that  the  variation  of  the  altitude  of  the  pole  was  thoroughly 
demonstrated,  and  the  maximum  was  recorded  at  Strasbourg  and  the  minimum  at 
Honolulu.  Owing  to  different  stars  being  chosen  for  observation,  to  the  use  of 
different  instruments,  etc.,  the  results  obtained  could  not  be  satisfactorily  com¬ 
pared,  and  therefore  it  was  resolved  to  establish  a  special  department  for  the 
observation  of  the  altitude  of  the  pole.  A  mathematical  analysis  by  Tb.  Albrecht 
showed  that  stations  at  an  interval  of  120°  or  90°  of  longitude  would  be  best 
adapted  for  the  work,  and  finally  the  stations  Mitsusava  (Rikuku  province,  Japan), 
Ukiah  (California),  Gaithersburg  (Maryland,  6  miles  from  Washington),  and 
Carloforte  (San  Pietro  island,  Sardinia)  were  selected.  The  Russian  station  at 
Charjui,  Central  Asia,  and  the  Cincinnati  Observatory  also  took  a  share  in  the 
work.  In  December,  1899,  all  these  stations  were  in  full  swing.  An  alt-azimuth 
instrument  was  used  in  order  to  determine  the  longitudes  by  Horrebow’s  method, 
and  the  records  were  sent  to  Potsdam,  where  all  the  material  was  worked  up. 
Albrecht  has  calculated  the  variation,  and  given  a  graphic  representation  of  it, 
which  shows  how  very  irregular  the  movement  is.  The  maximum  amounts  only 
to  about  0"'60,  or  about  65  feet  on  the  Earth’s  surface,  calculated  from  Bessel's 
spheroid.  Stations  are  also  to  be  established  in  Qrahamstown,  Gosford  (30  miles 
from  Sydney),  and  in  Santiago,  Chile,  for  observations  in  the  southern  hemisphere. 
Hardly  anything  is  known  of  the  causes  of  the  phenomenon.  It  may  be  assumed 
that  it  is  due  to  displacements  of  matter  in  the  lithosphere,  hydrosphere,  or 
atmosphere,  or  in  all  three  simultaneously.  Seismographs  indicate  the  existence  of 
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moTements  in  the  Earth’s  crust,  but  these  are  scarcely  sufficient  to  produce  a 
perceptible  movement  of  the  globes.  In  the  hydrosphere  such  displacements  are 
on  a  larger  scale,  and  Lamp  has  proved  that  a  displacement  of  2500  cub.  miles 
(88,290  cub.  feet)  of  water  in  the  ocean,  from  30“  S.  to  35°  N.  lat.,  will  suffice  to 
produce  a  difference  of  0"'5  in  the  altitude  of  the  pole  at  Berlin.  Lamp  believes 
that  such  a  transference  of  water  is  actually  brought  about  by  means  of  ocean 
currents,  and  it  certainly  is  probable  that  the  summer  heat  may  heap  up  the  water 
in  the  northern  hemisphere.  Bakhuyzen  holds  that  a  connection  can  be  proved 
between  the  sea-level  in  Holland  and  the  polar  variation.  It  has  also  been 
suggested  that  the  unequal  distribution  of  atmospheric  pressure  may  produce 
movements.  In  that  case  the  maximum  displacement  of  the  pole  of  inertia  would 
be  in  the  direction  of  the  greatest  alteration  in  the  pressure,  but  such  is  not  the 
case,  and,  therefore,  atmospheric  pressure  is  not  the  only  cause. 

GENERAL. 

The  Second  Voyage  of  Vasco  da  Gama.— Two  letters  written  by  a  certain 
Mattco  da  Bergamo,  who  accompanied  the  fleet  of  Vasco  da  Gama  to  India  in  the 
years  1502-1503,  have  been  discovered  in  the  library  of  St.  Mark,  and  copies  are 
published  by  Signor  Prosi)ero  Peragallo  in  the  bulletin  of  the  Italian  Geogr. 
Society,  February,  1902.  These  letters  were  despatched  from  Mozambique  on  April 
18, 1503,  to  Count  Affaitati,  fur  whom  Matteo  was  agent,  and  Lopes  states  that  on 
that  date  two  vessels  of  the  sc[uadron  sailed  from  Lisbon.  Matteo  reports  that 
after  leaving  Melinde  they  came  to  a  country  called  Abul,  where  a  quantity  of  gum 
and  a  few  diamonds  were  obtained,  but  otherwise  his  narrative  is  interesting  only 
as  confirming  the  accuracy  of  Lopes’  account  published  in  Ihamusio’s  voyages. 

The  Oxford  School  of  Geogn^aphy.— The  Report  for  the  year  1901  states 
that  the  attendance  of  students  during  the  Hilary,  Easter,  and  Michaelmas  terms 
was,  respectively,  119,  36,  and  93,  the  Easter  term  thus  again  showing  a  falling  off 
as  compared  with  the  other  two,  but  not  to  nearly  the  same  extent  as  in  1900, 
when  the  number  fell  to  16.  The  number  of  students  specializing  in  geography 
and  availing  themselves  of  laboratory  instruction,  besides  attending  most  of  the 
lectures,  was,  for  the  three  terms  respectively,  7,  4,  and  6,  as  against  6,  4,  and  5 
in  the  previous  year.  The  practical  and  tutorial  instruction,  from  which  especially 
valuable  results  are  to  be  expected,  has  been,  as  in  the  former  year,  carried  on 
regularly  by  Messrs.  Uerbertson  and  Dickson,  the  latter  being  assisted  in  the 
surveying  class  by  Mr.  Darbishire.  The  courses  of  lectures  were  as  usual  very 
comprehensive,  dealing  with  various  aspects  of  historical,  economic,  and  physical 
geography.  Much  improvement  has  been  effected  in  the  equipment  of  the  school, 
the  sum  of  £210  having  been  expended  on  the  most  urgently  needed  additions  to 
the  plant,  while  the  three  rooms  in  the  Old  Asbmolean  Building  placed  at  the 
disposal  of  the  school,  have  proved  well  adapted  for  the  purpose.  Presentations 
of  109  books,  atlases,  and  pamphlets,  and  209  sheets  of  maps  have  been  made. 
A  useful  feature  in  the  programme  for  1902  is  a  vacation  course,  to  extend,  from 
duly  29  to  August  19.  It  is  intended  primarily  for  teachers,  and  will  be  devoted 
to  generalizations  concerning  the  Earth  as  a  whole,  including  a  study  of  the  figure 
and  surface-forms  of  the  Earth,  the  great  trade-routes,  the  history  of  exploration, 
surveying,  and  map-making.  An  excursion  to  places  of  special  geographical 
interest  will  be  arranged  at  the  conclusion  of  the  course.  The  fee  for  the  whole 
course  is  £2  2s.,  and  names  of  intending  studei.ts  are  to  be  sent  as  soon  as 
possible  to  the  Curator,  School  of  Geography,  Old  Asbmolean  Building. 
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Cecil  Rhodes. 

The  position  occupied  by  the  late  Mr.  Cecil  Rhodes  during  the  past  twenty 
years  has  been  of  so  commanding  a  nature  that  there  is  probably  no  single 
department  of  South  African  affairs  which  has  not  felt  the  influence  of  his  groat 
personality  to  a  greater  or  less  degree  during  that  period.  This  is  certainly  the 
case  with  the  course  of  geographical  progress  since  the  deceased  statesman  first 
came  to  the  front  as  a  moving  power  in  the  destinies  of  British  South  Africa. 
Mr.  Rhodes’  vast  schemes  for  the  extension  of  British  influence  towards  the  heart 
of  the  continent  have  had  so  many  points  of  relation  with  geographical  facts  anil 
considerations  that  the  important  share  which  he  undoubtedly  took  in  the  further¬ 
ance  of  geographical  work  is  not  to  be  wondered  at.  Although,  when  the  British 
South  Africa  Company  was  founded  in  1888,  the  period  of  pioneer  exploration  in 
South  Africa,  associated  with  such  names  as  Livingstone,  Moffat,  Baines,  Mauch, 
Selous,  and  others,  was  well-nigh  over,  a  vast  amount  has  since  been  done  towards 
the  detailed  mapping  of  the  southern  interior,  and  of  this  the  greater  portion  has 
had  more  or  less  connection  with  the  extension  of  the  political  sway  of  the 
company,  and  it  is  to  Mr.  Rhodes,  as  the  moving  spirit  of  that  body,  that  the 
credit  for  the  work  achieved  must  be  largely  assigned.  Fourteen  years  ago  large 
areas  even  to  the  south  of  the  Zambezi  were  still  most  imperfectly  known,  and  the 
pioneer  workers  for  the  company,  whilst  opening  up,  like  Mr.  Selous,  routes  for 
the  advance  of  civilizing  agencies  into  the  heart  of  Mashonaland  and  Matabeleland, 
were  at  the  same  time  supplying  the  first  basis  fur  an  adequate  map  of  those 
regions.  Work  of  the  same  character  has  more  recently  been  done  for  the  remotf 
regions  north  of  the  Zambezi,  and  it  is  to  officials  of  the  company,  whose  work 
in  this  direction  always  had  the  cordial  support  of  Mr.  Rhodes  and  his  fellow- 
directors,  that  the  extension  of  the  bounds  of  knowledge  has  been  chiefly  due ; 
while  by  the  encouragement  given  to  the  great  undertaking  of  the  geodetic  survey 
of  South  Africa,  Mr.  Rhodes  and  his  associates  have  done  their  part  to  extend  to 
the  countries  under  their  rule  the  benefits  of  more  scientific  survey. 

It  would  be  out  of  place  here  to  attempt  to  recall  even  the  leading  events  of 
Mr.  Rhodes’  active  career,  which  has  been  fully  dealt  with  in  the  public  press  of 
the  country.  Born  at  Bishop  Stortford  in  1853,  he  carried  through  the  great 
achievements  with  which  his  name  will  ever  be  associated  within  the  comparatively 
short  lifetime  of  forty-nine  years,  dining  the  last  thirty-two  of  which  ho  had  been 
intimately  connected  with  South  Africa. 


Sir  Richard  Temple. 

By  the  death  of  the  Right  Honourable  Sir  Richard  Temple,  Bart.,  o.c.s.i.,  c.i.e., 
the  Society  loses  one  of  the  most  distinguished  of  its  Fellows.  Sir  Richard  had 
been  in  failing  health  for  some  time  before  his  death,  which  occurred  on  March  15, 
exactly  a  week  after  his  seventy-sixth  birthday.  Bom  March  8, 1826,  a  descendant 
through  his  great-grandmother  of  the  Temples  of  Stowe,  Richard  Temple  was 
educated  at  Rugby  and  Haileybury,  and  entered  the  Bengal  Civil  Service  in  184G. 
After  serving  under  Thomason  in  the  North-West  Provinces,  he  became,  in  1854, 
private  secretary  to  John  (afterwards  Lord)  Lawrence,  then  Chief  Commissioner  of 
Lahore.  Illness  enforced  his  absence  from  India  during  tbe  Mutiny,  but  he  was 
able  to  return  to  his  duties  towards  the  end  of  1857.  After  serving  in  the  Finance 
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Office  under  Mr.  James  Wilson  and  Mr.  Samuel  Laing,  he  filletl  in  quick  succession 
the  important  posts  of  Chief  Commissioner  of  .  the  Central  Provinces,  Resident  at 
Hyderabad,  Foreign  Minister  (1868),  Chancellor  of  the  Indian  Exchequer  (1868), 
Lieut.-Govemor  of  Bengal  (1874),  and  Governor-General  of  Bombay.  In  all  these 
offices  Sir  Richard  displayed  the  greatest  energy  and  ability,  and  continually  made 
extensive  journeys  through  the  vast  districts  under  his  charge  and  in  other  parts  of 
India.  Especially  was  he  active  in  alleviating  the  distress  caused  by  the  terrible 
famines  of  1874  and  1877,  and  it  was  for  his  work  in  organizing  relief  that  he 
received  his  baronetcy  in  1876.  In  1880  he  returned  home,  and  devoted  himself  to 
a  parliamentary  career.  Prior  to  his  election  to  the  House  of  Commons  in  1885,  he 
published  several  books  descriptive  of  India  and  life  in  India.  He  remaine<l  in 
parliament  until  1895,  and  from  1885  till  1888  was  also  vice-chairman  of  the 
London  School  Board,  and  till  1892  chairman  of  the  Finance  Committee  of  that 
holy.  In  1896  he  became  a  member  of  the  Privy  Council. 

Sir  Richard  was  elected  a  Fellow  of  the  Royal  Geographical  Society  in  1865. 
On  his  return  from  India  in  1880  he  was  made  a  member  of  the  Council,  an  office 
which  he  held  until  1883.  There  were  few  parts  of  our  Indian  Empire  with  which 
be  had  not  a  personal  acquaintance,  and  be  took  the  greatest  interest  in  the  geo¬ 
graphy,  not  only  of  India,  but  of  Central  Asia  generally,  though  his  interest  was 
chiefly  centred  in  the  important  bearing  which  geographical  conditions  hare  upon 
political  questions.  To  quote  Sir  Richard  Temple’s  own  words,  what  was  to  him 
imiK)rtant,  was  “  that  geography  has  its  noblest  function  in  describing  the  theatres 
of  human  action,  and  that  he  who  would  understand  history  aright  must  have  a 
sound  basis  of  geographical  knowledge.”  In  the  years  which  immediately 
followed  his  return  to  this  country.  Sir  Richard  took  a  very  active  interest  in  the 
wurk  of  the  Society.  Not  only  did  he  frequently  take  part  iu  the  discussions  which 
followed  the  reading  of  papers,  but  in  1880,  1881,  and  1882  he  himself  delivered 
valuable  addresses  to  the  Fellows  on  “  The  Highway  from  the  Indus  to  Candahar,” 
“  The  Lake  Region  of  Sikkim,  on  the  Frontier  of  Tibet,”  and  “  The  Geography  of 
the  Birthplace  and  Cradle  of  the  Mahratta  Empire.”  Sir  Richard  was  a  skilful 
artist,  and  his  sketches  added  materially  to  the  interest  of  his  description  of  any 
country  with  which  he  happened  to  be  dealing.  In  1882  he  was  president 
of  the  geographical  section  of  the  British  As9(x:iatioD,  and  at  the  Southampton 
meeting  in  that  year  read  an  instructive  paper  on  “  The  Central  Plateau  of  Asia.” 
As  the  claims  made  upon  his  time  by  his  public  engagements  increased.  Sir  Richard 
was  naturally  unable  to  busy  himself  so  actively  in  the  work  of  the  Society,  but 
he  travelled  in  Russia,  Egypt,  Turkey,  Greece,  Palestine,  Spain,  Norway,  and 
America,  and  that  he  retained  his  interest  in  the  Society  to  the  end  is  evidenced 
by  the  fact  that  so  late  as  May  of  last  year  be  engaged  in  the  discussion  which 
followed  Sir  Thomas  Holdich’s  paper  on  the  “  Geography  of  the  North-West  Frontier 
of  India.” 

Sir  Richard’s  eldest  son,  Lieut.-Colonel  R.  C.  Temple,  Chief  Commissioner  and 
Superintendent  of  the  Andaman  and  Nicobar  islands,  who  succeerls  to  the  title,  is 
a  member  of  the  Society  of  old  standing,  and  a  well-known  writer  on  the  Andaman 
and  Nicobar  islands. 


Prof.  Meiklejohn. 

Prof.  .John  M.  D.  Meiklejohn,  whose  death  at  the  age  of  seventy-one  occurred 
on  April  5,  was  jicrhaps  most  widely  known  as  the  author  of  numerous  text-Wks 
of  history,  geography,  and  literature,  greatly  in  vogue  among  pupil  teachers  and 
other  students.  His  geographical  text-l)ooks  were  a  grc.at  improvement  on  those 
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which  they  superseded,  and,  iu  some  measure  at  least,  helped  to  impart  interest  to 
and  systematize  on  scientiGc  lines,  a  subject  of  which  the  educational  importance 
had  too  long  been  neglected.  Prof.  Meiklejohn  was  born  at  Edinburgh,  and  graduated 
at  Edinburgh  University.  One  of  his  Grst  works  was  a  translation  of  Kant's 
‘Critique  of  Pure  Reason,’  which  met  with  a  very  favourable  reception.  After 
Glling  various  posts  in  the  educational  world,  he  went  through  the  Danish-German 
war  in  1864,  as  a  war-correspondent,  and  subsequently  travelled  in  various  countries 
on  the  Continent,  including  Russia.  In  1874,  having  returned  to  Scotland  and 
taken  up  educational  work  once  more,  he  was  appointe<l  assistant-commissioner  to 
the  Endowed  Schools  Commission  for  Scotland.  In  1876  a  chair  of  education  was 
established  at  St.  Andrew’s,  and  Mr.  Meiklejohn  was  chosen  to  fill  it.  This 
professorship  he  held  until  his  death.  Prof.  Meiklejohn  was  elected  a  Fellow  of 
the  Royal  Geographical  Society  in  1886. 


Dr.  Ballay. 

On  January  25  the  death  took  place,  at  St.  Louis,  Senegal,  of  M.  Ballay,  Governor- 
General  of  French  West  Africa.  M.  Ballay’s  career  affords  a  striking  illustration  of 
the  chances  of  distinction  enjoyed  by  the  African  traveller,  as  distinct  from  all 
others,  during  the  last  quarter  of  the  nineteenth  century.  He  was,  indeed,  one  of 
the  roost  brilliant  members  of  that  not  inconsiderable  band  of  Europeans  who, 
having  made  their  first  acquaintance  with  the  Dark  Continent  in  the  character  of 
pioneer  explorers,  became,  as  a  result  of  tbe  scramble  for  Africa,  administrators  of 
the  vast  areas  which  they  had  been  instrumental  in  opening  up  to  European  in¬ 
fluence.  As  a  traveller,  M.  Ballay  will  always  be  associated  with  one  better  known 
in  the  geographical  world,  if  less  distinguished  as  an  administrator — M.  de  Brazza. 
Born  in  1846,  M.  Ballay  was  educated  for  tbe  medical  profession,  and,  indeed, 
qualified  to  practice  as  a  doctor ;  but,  becoming  fired  with  tbe  ambition  to  travel, 
he  succeeded  in  getting  appointed  second  in  command  of  the  expedition  organized 
by  M.  de  Brazza  in  1875,  and  accompanied  that  explorer  to  the  Ogowe  river.  He 
remained  with  de  Brazza  until  tbe  latter,  after  ascending  the  Ogowe  nearly  to  its 
source  and  discovering  the  Alima  river,  returned  to  France  early  in  1879.  In 
1880  be  again  set  out  for  tbe  Ogowe,  where  M.  de  Brazza  had  preceded  him,  and 
after  many  delays  succeeded  in  tracing  the  Alima  to  its  junction  with  the  Congo. 
In  1884  be  was  summoned  to  Europe  to  take  part  in  the  Berlin  Conference,  but 
the  following  year  again  saw  him  in  tbe  Congo  basin,  this  time  as  one  of  the  com¬ 
missioners  appointed  to  delimit  the  frontier  between  tbe  French  Congo  and  the 
Congo  Free  State.  Subsequently  he  filled  the  posts  of  Lieut. -Governor  of  France’s 
Gabun  colony,  and  Governor  of  French  Guinea  (1890).  This  latter  country 
especially  he  did  a  very  great  deal  to  open  up  to  European  influence.  In  1900  he 
accepted  the  poet  of  Governor-General  of  French  West  Africa,  and  proved  unweary¬ 
ing  in  his  efforts  to  stem  the  epidemic  of  yellow  fever  which  has  been  raging  in 
Senegal.  His  death,  indeed,  in  hie  fifty-sixth  year,  must  be  attributed  to  his 
heroic  efforts  to  prevent  the  spread  of  the  disease. 


Major  Casati. 

The  death  was  reported  from  Como,  early  in  March,  of  Major  Gaetano  Casati, 
who  will  be  remembered  as  one  of  Emin  Pasha’s  companions  during  the  eventful 
years  that  the  latter  was  shut  up  by  the  Mahdi  in  the  Anglo-Egyptian  Sudan. 
Casati  was  bom  at  Lesmo  in  1838.  In  1859  he  entered  the  corps  of  Bersaglieri 
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and  took  part  in  both  the  third  and  fourth  wars  of  Italian  independence  against 
Austria.  Subsequently  be  was  appointed  to  the  Topographical  Department  of  the 
Leghorn  Institute,  and  engaged  in  the  work  of  constructing  the  Ordnance  Survey 
maps  of  Italy.  In  1879,  when  forty-one  years  of  age,  Casati  resigned  bis  com¬ 
mission  in  the  army  in  order  to  be  able  to  devote  himself  entirely  to  geographical 
work.  An  opportunity  of  acquiring  practical  experience  as  a  pioneer  explorer 
speedily  presented  itself  to  him.  Gessi  Pasha,  who  was  then  engaged  in  subduing 
Suleiman  Pasha,  wrote  home  to  Italy  from  the  Bahr-el-Ghazal  asking  that  a  young 
officer  with  some  knowledge  of  cartography  might  be  sent  out  to  him  to  undertake 
the  exploration  of  the  Wella  basin.  Casati  was  selected  for  the  post,  and  before 
the  end  of  1879  was  on  his  way  to  the  Equatorial  Province.  Shortly  after,  Gessi 
Pasha  was  summoned  to  Khartum,  and  Casati  found  himself  left  alone  in  the  Bahr- 
el-Ghazal,  practically  thrown  upon  his  own  resources.  The  country  was  in  a  very 
unse  ttled  condition,  but  in  spite  of  the  difficulties  of  the  situation  Casati  continued  the 
operations  against  the  slave-traders  as  long  as  be  could,  and  managed  to  make  his  way 
south  to  the  Welle  basin.  Here  he  travelled  widely,  meeting,  it  may  be  mentioned, 
in  the  course  of  his  wanderings,  the  famous  German  traveller  Dr.  Junker.  In 
1880.  after  many  exciting  experiences,  Casati  made  his  way  to  Lado,  where  Emin 
Pasha  had  taken  up  his  position.  Two  years  later,  when  Emin  found  it  no  longer 
possible  to  maintain  himself  at  Lado  in  face  of  the  Mahdi’s  troops,  Casati  accom¬ 
panied  his  leader  south  to  Wadelai,  and  oiwncd  up  communications  with  Kabarega, 
King  of  Unyoro.  At  first  Kabarega  was  friendly  enough,  but  on  the  defeat  of 
some  of  that  monarch’s  warriors  by  the  expedition  sent  out  from  this  country 
under  Mr.  H.  M.  Stanley,  Casati  was  made  a  prisoner,  and  barely  escaped  to  Emin 
Pasha  with  his  life.  IIow  he  and  bis  chief  were  finally  found  by  Stanley  and 
brought  to  Bagamoyo  is  a  well-known  story.  If  he  made  no  very  striking  dis¬ 
coveries  during  his  ten  years’  residence  amongst  the  headwaters  of  the  Nile,  Casati 
at  least  collected  a  good  deal  of  scientific  information  about  the  region,  and  supple¬ 
mented  usefully  the  work  of  Junker  and  Schweinfurth.  On  his  return  to  Italy  he 
published  a  somewhat  disconnected  account  of  his  wanderings,  an  English  transla¬ 
tion  of  which  has  appeared  under  the  title  ‘  Ten  Years  in  Equaturia.’ 


MEETINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY, 
SESSION  1901-1902. 

Ninth  Ordinary  Meeting,  April  14,  1902. — Sir  Clements  Markham,  k.c.6.. 
President,  in  the  Chair. 

Elections. — Captain  WUliam  Henry  Beverley,  West  African  Frontier  Force; 
John  Bobert  Brown,  B.A.;  Edward  Alfred  Collier,  B.A.;  Henry  Herd  Dennis; 
Henry  Cubitt  Oooch,  B.A.,  LL.B.;  J.  P.  Hornung ;  William  Milroy;  Lieut.  0. 

Rodney  Mundy,  Risident  of  Ankole  Province,  Uganda;  Almada  Negreiros ; 
Charles  Parkinson  Oates;  Arthur  Edmund  Stearns;  Algernon  Tumor,  C.B.; 
William  Vincent ;  Charles  J.  Wallace,  M.A.,  J.P. 

The  Paper  read  was : — 

“  A  Journey  from  Omdurman  to  Mombasa  via  Lake  Rudolf.”  By  Major  H.  II. 
.Vustin,  C.M,0.,  D.8.O.,  R.E. 

The  Society’s  Awards. 

The  President  said :  I  have  to  announce  to  the  meeting  that  the  Council  has 
assigned  the  Royal  Medal  to  Major  Sykes  fur  his  work  in  Persia,  and  to  General 
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Sir  Frederick  Lugard,  whose  great  work  in  tropical  Africa  we  are  all  well  acquainted 
with.  I  may  mention  that  the  King  now  requires  the  names  to  be  submitted  to 
him  for  his  approval  before  he  orders  the  money  to  bo  given  for  the  .medals.  The 
Council,  with  the  approval  of  the  Fellows  of  the  Society,  has  resolved  that  there 
shall  bo  a  third  Gold  Medal  in  future,  to  be  called  the  Victoria  Medal,  for  geo¬ 
graphical  research,  not  necessarily  to  be  given  every  year,  but  this  year  it  has  bton 
assigned  to  Mr.  E.  G.  Ravenstein.  The  Murchison  Grant  has  been  given  to  Mr. 
Stanley  Gardiner,  for  his  researches  in  Funafuti  island,  in  the  Pacific,  and  the  Maldivn 
islands,  in  the  Indian  ocean ;  the  Gill  Memorial  to  Mr.  Chisholm,  for  his  grsat 
services  during  many  years’  connection  with  geographical  education ;  the  Back 
Grant  to  Lieut.  Amdrup,  of  the  Danish  navy,  for  his  services  along  the  coast  of 
Eastern  Greenland ;  and  the  Peek  Award  to  Mr.  'I'homson,  the  founder  of  the 
Queensland  branch  of  the  Australian  Geographical  Society,  who  h.as  done  a  great 
deal  for  geography  in  Australia. 
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Additions  to  the  Library. 


By  EDWARD  HEAWOOD,  M.A.,  Librarian,  R.a.8. 

Thi  following  abbreviations  of  nonna  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  source  of  articles  from  other  publications.  Qeographiotd 
names  are  in  each  case  written  in  full : — 


A.  =  Academy,  Academic,  Akademie. 
Abb.  =  Abhandlnngen. 

Ann.  =  Annals,  Annales,  Annalen. 

B.  =  Bulletin,  Bollettino,  Boletim. 

Oom.  =  Commerce. 

0.  Bd.  =  Comptes  Rendus. 

Erdk.  =  Erdkunde. 

Q.  =  Geography,  Geographic,  Geografla. 
Ges.  =  G^llschaft. 

I.  =  Institute,  Institution, 
la  =  Izvestiya. 

J.  =  Journal. 

k.  u.  k.  =  kaiserlich  und  konigUoh. 

H.  =  Mitteilungen. 


Mag.  =  Magazine. 

Mem.  =:  Memoirs,  M^moires. 

Met.  =  Meteorological. 

P.  =:  Proceedings. 

R.  =  Royal. 

Rev.  =  Review,  Revue. 

B.  =  Society,  Soci^te,  Belskab. 

Sitsb.  —  Sitzungsbericht. 

T.  =  Transactions. 

V.  =  Verein. 

Verb.  =  Verhandlungen. 

W.  =  Wissensohaft,  and  oomponnds. 
Z.  =  Zeitschrift. 

Zap.  =  ZapiskL 


On  account  of  the  ambiguity  of  the  words  octavo,  miarto,  etc.,  the  size  of  books  in 
the  list  below  is  denoted  by  the  length  and  breadth  of  uie  cover  in  inches  to  the  nearest 
half-inch.  The  size  of  the  Journal  is  10  x  6i. 


A  ssleetion  of  the  works  in  this  list  will  bs  noticed  elsewhere  in  the  “  Journal.” 


EUROPE. 

Alps.  Ann.  G.  10  (1901):  295-317,401-428.  Lugeon. 

Recherches  sur  rorij;ine  des  vall^s  des  Alpes  occidentalcs.  Par  Maurici- 
Lugeon.  IFitA  lllmArationr. 

This  has  tieen  noticed  in  the  Monthly  Record  (ante.  p.  210). 

Alps— Glacial  Epoch.  Penck 

Verb.  Dreizehnten  Deut$rh.  Qeograpkentngcg  Bredan  (1901):  205-212. 

Einige  neuere  Ergebnisse  der  Eiszeitforschung  in  den  Alpen.  Von  Prof.  Dr. 
.Mbrecht  Penck. 

Austria— Wienerwald  G.  Ahh.  8  (Heft  I.)  1901):  pp.  240.  Orund 

Die  Veranderungen  der  Toj'ographio  im  Wiener  Walde  und  Wiener  Becken.  Von 
Dr.  Alfred  Grund. 

This  will  be  s|XH;iully  noticed. 


GEOGRAPHICAL  LITERATURE  OK  THE  MONTH. 


! 


t’.49 

Denmark.  - 

Dt'u  Duaeke  Turintforeninge  .Aareakrift,  1902.  K0beiih.'ivii :  G.  K.  C.  Gad,  l'J02. 

Size  9}  X  6,  pp.  124  and  xlviii.  lUiutratiotu. 

Denmark— Oceanography.  La  6.,  B.S.G.  5  (19U2):  21-40.  Knudeen. 

L'Oce'anographic  dea  ddtroita  danoie.  Par  Martin  Kiiudacn.  With  Map  awl 
Diiigranu. 

France.  C.  iJd.  134  (1002):  491-403.  Bertrand. 

Sur  la  tectonique  dea  environs  de  Biarritz,  Bidart  et  Villefranquc  (Basaea-Pyre'iicea). 
Note  de  M.  Leon  Bertrand. 

France.  Friederichsen. 

Verh.  Dreitehnten  Deultch.  (ieograpltentage$  Breelau  (1001)  :  232-217. 

Die  Vulkanlandacbarten  Central-Frankrcieha  und  die  Spuren  ihrer  ehemaligeu 
Vergletaeherung.  Vou  Dr.  Max  Friederichaen. 

France  C.  Bi.  133  (1901):  897-000.  Tennier. 

N'ouvelica  obaervationa  geologiquca  sur  la  chaine  de  Belledonne.  Note  de  M.  Pierre 
Ferinier. 

France— Beanjolaie.  Aim.  G.  10  (1901)  :  318-320,  429-437.  Privat-Deschanel. 

Le  relief  da  Beaujolaia.  Par  Paul  Privat-Deschanel. 

France— Canal.  Bee.  6.  50  (1902):  55-CU.  Charpentier. 

Ce  cjue  doit  5tre  Ic  canal  dea  Deux-Mers.  Pur  M.  Chari>enticr. 

While  regarding  the  idea  of  a  canal  for  large  shipping  as  chinicrical,  the  author 
thinks  that  one  wi^  a  depth  of  about  13  feet,  allowing  a  passage  to  vessels  used  in 
the  coasting  trade,  would  prove  the  great  highway  between  north-west  Kuropc  and 
the  Mediterranean. 

France— Census.  Rev.  Franfaise  27  (1902)  :  88-05.  Cllvanet. 

l.e  Itecensemeut  de  1901  en  France.  Par  C.  Cilvauet. 

France— Geodesy.  C.  Bd.  133  (1901) :  1170-1180.  Bigourdan 

Sur  la  mesure  de  la  m^ridienne  de  France,  par  Me'chain,  a  la  fin  du  xviii''  sieclc. 
Note  de  M.  G.  Bigourdan. 

Points  out  that  corrections  derived  from  uupublished  ubservution.s  of  Mechain  bring 
his  results  iu  many  cases  nearer  those  obtained  with  modern  instruments  by  the  Depot 
de  la  Guerre  than  appears  from  the  values  given  in  the  Base  du  Sysleme  Mdrique. 
Fracoe — Population.  La  G..  B.B.G.  Ports  5  (1902):  41-48.  Turquan. 

La  i)opulation  de  la  France  d'apres  lea  resullats  du  recensement  de  1901.  Pur 
V.  Turquan.  irB/t  Maps. 

France- Somme.  A  travem  le  Monde,  Tour  du  Monde  7  (1901)  :  409-412.  - 

Falaises  vives  ct  Falaisea  mortes  de  la  Somme.  With  Map  and  Illugtratiunii. 

France — Springs.  C.  Bd.  133  (1901) :  1262-1201.  Martel. 

Sur  de  nouvelles  constatations  relatives  a  la  contamination  dea  resurgences 
(sources  vanclusiennes)  des  terrains  calcaires  en  France.  Note  de  M.  Martel. 
Germany.  Baedeker. 

Southern  Germany.  Handbook  for  Travellers.  By  Karl  Baedeker.  Ninth  Revised 
Kdition.  Leipaic:  K.  Baedeker:  London:  Dulau  &  Co.  1902.  Size  0}  x  4}, 
p]>.  xxviii.  and  290.  Maps  awl  Plans.  PretenUd  by  Me««r$.  Dulau  it  Co. 

This  edition,  which  corresponds  with  the  27th  German  edition,  has  been 
enlarged  by  the  addition  of  thirty  pages  of  text  and  seven  mure  maps  and  plana  tiian 
Were  given  seven  years  ago  iu  the  8cli  edition. 

Oeiminy.  Z.Ge*.  Erdh.  Berlin  36  (1901):  210-229.  Freeh. 

Ctber  glaciale  Druek-  und  Faltungserscheinungen  im  Oder-Gebiet.  Vou  Prof. 
Dr.  F.  Freeh.  IPtlh  PlaUt. 

Germany — Erzgebirge.  G.  Rd.  134(1902):  9G-08.  Ballore. 

Les  trcmblementa  de  terre  de  plissement  dans  I’Erzgebirge.  Note  de  M.  F.  de 
Montesaus  de  Ballore. 

The  author  regards  the  slight  seismic  phenomena  still  observable  in  the  region  of 
the  Erzgebirge  as  the  last  manifestations  of  the  tectonic  forces  to  which  the  range 
owed  its  origin. 

Germany — Folk-lore.  Globus  81  (1902):  63.  Krebs, 

tteologische  und  meteorologische  Motive  einiger  an  Thiiringer  Seen  gekniiplten 
Sagen.  Von  Wilhelm  KreW 
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Germany— Olaeial  Epoch.  Ooti. 

Verh.  Dreizehnten  Deutsch.  GeogruphenUige»,  Bre$lau  (liH)l):  213-217. 

Der  Verlauf  tier  diluvialen  Eiezeit  in  l^hwaben.  Yon  Prof.  Dr.  Wilhelm  Gotz. 
Germany — Lakes.  Globtu  81  (1902) :  7-12.  Halbfais. 

Ueber  einif;c  £in^tarzbecken  im  nord-weetlichen  Thuringon  and  in  der  Vonicrrhun. 

Von  Dr.  W.  Halbfasa.  IFi’th  Map$  and  Profile*. 

These  email  but  remarkable  lakes  were  examined  by  Dr.  llalbfaae  last  year,  and 
soundings  made. 

Germany — Homenclatnre.  Vigener. 

Bezeichnungun  fiir  Volk  und  l.anil  der  Deutsohen  vom  10.  bis  zum  13.  .lahrhun- 
dert.  Von  Fritz  Vigener.  Heidelberg:  Carl  Winter,  1901.  Size  9x6,  pp.  viii. 
and  272. 

An  extension  of  a  prize  essay  written  in  1899  for  the  Philosophical  Faculty  at 
Heidelberg.  The  author  treats  exhaustively  of  the  various  designations  bestowed 
on  Germany  and  the  Germans  in  the  European  literature  of  the  period  mentioned. 
Germany— Ports.  Beinhard 

Die  wiebtigsten  Deutschen  Seehandelsstadtc.  Ein  Beitrag  zur  Geographie  dent- 
schcr  Stadte.  Von  Dr.  Rndolf  Keinhard.  (Forschungen  zur  deutschen  Landes- 
und  Volkskundo  lierausgegeben  von  Dr.  A.  Kircbhoft'.  XIII.  Bd.  Heft  6.)  Stutt¬ 
gart:  J.  Eugelhorn,  1901.  Size  9}  x  6}.  Pit  in*  a  ml  Illutlration*. 

Greece— Kimolos.  B.S.R.  Beige  G.  25  (1901):  350-366.  Hantteccenr. 

L’lle  de  Kimolos.  Par  Henry  Hautteceeur.  IFtt/t  Map. 

Greece— Bail waya  Dtut*che  Rundtcktiu  G.m{VJ02):  193-204.  Struck. 

Zur  Geschichte  der  Eisenbahnen  Gricchenlands.  Eine  stutiatiaebe  Uebersicht 
von  Ad.  Struck.  With  Map. 

Holland.  L  i  G.,  B.S.G.  Pari*  6  (1902):  49-53.  Van  Baren. 

Description  geographique  de  la  Hollande  an  sud  du  Lek  et  de  la  nouvelle  Meuse, 
au  moycn  dgc.  Par  J.  Van  Baren.  With  Maps. 

Holland — Terminology.  Beekman 

Tijdt.  K,  Xed.  Aard.  Genools.  Amsterdam  19(1902):  1-58. 

Nomina  Geographies  Neerlandica  uit  een  geographiach  oogpunt  be^chouwd.  Door 
A.  A.  Beekman.  With  Maps. 

An  exhaustive  disquisition  on  the  meaning  and  usage  of  the  terms  Koog  and  Kogge 
as  applied  to  geographical  features  in  Holland. 

Italy — Earthqnakea  Petermanns  Af.  47  (1901):  265-271  Gerland. 

Die  itulienischen  Erdbeben  und  die  Erdbebenkarte  Italieus.  Von  Prof.  Dr.  G. 
Gerland.  IFttk  Map. 

lUly— Ssismology.  P.5.G.  /ta/tuna  2  (1901) :  882-893.  Baratta. 

A  proposito  dei*‘  Mistpoeffers  ”  italiani.  Notadel  socio  Murio  Baratta.  IFttA  Map. 

On  detonation-phenomena,  locally  known  a8“Balzu”or  “Trabuzzo,”  observed  in 
north-east  Tuscany. 

Italy — Sicily— Messina.  B.S.G.  ItaHana  3  (1902)  :  8-39.  Bieehisri. 

Tre  escursioni  in  provincia  di  Messina.  Note  staccate  del  socio  Prof.  G.  Ilicchieri. 
Italy— Vesuvius.  Melander. 

Ofeersigl  Fintka  Fe(.-5.  PurbaiuUinyor  43  (1900-1901):  148-160. 

L'influence  du  Vesuve  sur  Pair  des  environs.  Par  G.  Melander. 

Mediterranean.  Petermann*  M.  47  (1901) :  284-285.  Henkel. 

Die  Grenze  der  Siebtbarkeit  des  Landes  auf  dem  Meere.  Von  Dr.  L.  Henkel. 
With  Map. 

This  is  referred  to  in  a  note  (ante,  p.  502). 

Montenegro — Glaciation.  Hassert. 

Verh.  Dreiiehnten  DexUeeh.  Geographentage*  Breslau  (1901):  218-231. 
Gletsoherspuren  in  Montenegro.  Von  Prof.  Dr.  Kurt  Hassert.  With  Map. 

Northern  Europe— Couts.  Fennia  18  (1900-1901),  No.  7 :  1-13.  Bonsdorff. 

Om  landbujningen  vid  Bustema  af  Ostersjon  och  Kattegat.  Af  A.  Bonsdorff. 

On  the  evidences  of  elevation  on  the  coasts  of  Sweden,  Finland,  etc. 

Bussia.  G.Z.  8  (1902) :  23-43.  Tschulok. 

Das  Moskaner  ludnstrlegvbict  and  der  Obcrlauf  der  Wolga.  Von  S.  Tschulok. 
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Russia— Bltek  Sea  coast.  Cid  et  Terre  22  (1902) :  505-510.  Tronquoy. 

De  la  formation  dea  lagunea  dites  “  Limans  ”  des  en?irons  d’Odessa.  Par  G.  du 
I'ronqnoy.  With  Map. 

Russia— Vinland.  i''enns(i  18  (1900-1901),  No.  9:  1-22.  Froaterui. 

Hufvudlyper  inom  de  sydfinska  landskapsformeriiu  ocli  berggrundens  betydelse 
tor  uppkomsten  af  dem.  Af  Benj.  Froeterus. 

On  the  typea  of  surface  in  Southern  Finland. 

Russia — Finland.  Fennia  18  (1900-1901),  No.  5 :  1-20.  Hammarstrbm. 

Om  strandbildningar  och  marina  gransen  i  sudra  usterbotteu  och  angiansande 
trakter.  Af  B.  llammarstrum. 

On  recent  investigations  of  raised  beaches  and  allied  phenomena. 

Russia— Finland.  Homen. 

d/vertigt  Fiuehi  Vet.-S.  Fdrfcantllinjdr  43  (1900-1901) :  33;>-350. 

( )m  skogarnas  inflytande  pa  Finlands  Klimat.  Furedrag  af  Th.  Homen. 

United  Kingdom— New  Forest.  Blackteood’e  Mag.  170  (1901) :  058-667.  Oleig. 

\  Village  in  the  New  Forest.  By  Charles  Gleig. 

United  Kingdom— Scotland.  Seottiek  G.  Mag.  17  (1901):  614-051.  Newbigin 

Sir  John  Murray’s  Scheme  for  the  Investigation  of  the  Natural  History  of  the 
Forth  Valley.  By  Marion  Newbigin,  d.sc. 

United  Kingdom— Somerset.  Bnckman. 

Excursion  to  Duudry  Hill.  Thursday,  May  30.  Director  S.  S.  Buokman.  Report 
by  the  Director.  (Reprinted  from  the  Froeet  dinge  of  the  GeologitU’  Aeeociation, 
vol.  xvii.  ]Hirt  iv.,  August,  1901,  pp.  152-158.)  Diagrame.  Pretented  ly  the 
Author. 

United  Kingdom— Wales.  Edwards. 

Wales.  By  Owen  M.  Edwards.  (Story  of  the  Nations  Series.)  Second  Impres¬ 
sion.  London:  T.  Fisher  Unwin,  1902.  Size  8x5,  pp.  xxiv.  and  422.  Maps 
and  lUuUationi.  Presented  by  the  PubUiher. 

In  the  opening  chapter  the  author  shows  clearly  the  way  in  which  Welsh  history 
has  been  influence  by  the  physical  geography  of  the  country,  the  four  natural  divisions 
corresponding  roughly  with  the  four  political  centres  of  the  country  now  represented 
by  the  four  dioceses. 

United  Kingdom— Wales.  Hudson. 

A  Geography  of  Wales  intended  chiefly  for  use  in  Welsh  Schools.  By  A.  E.  L. 
Hudson.  London:  Macmillan  &  Co.,  1901.  Size  7x5,  pp.  xii.  and  164.  Maps 
and  llluttratione.  Price  Is.  6d.  Presented  by  the  Publiiheri. 

A  distinct  advance  on  the  ordinary  school  text-books,  the  author  having  endea¬ 
voured  throughout  to  keep  in  view  the  modern  conception  of  geography  as  the  study 
of  the  I^rth  considered  as  the  abode  of  man. 


ASIA. 

Arabia.  J.ofT.  Ktcfonu  J.  33  (1901) :  311-3:t3.  Zwemer. 

The  Wahabis:  their  Origin,  History,  Tenets,  and  Influence.  By  Rev.  S.  M. 
Zwemer. 

Asia.  Monnier. 

Marcel  Monnier.  Itin^raires  a  travers  I’Asie  lev^s  au  cours  du  voyage  accompli 
durant  les  annbes  1895,  1896,  1897,  1898  sur  I’initiative  et  pour  le  compte  du 
journal  Le  Tempt,  public's  sous  le  patronage  de  la  Socie'te  de  Ge'ographie  aveo  le 
ooncours  du  Ministbre  de  I’lnstruction  Publique  et  des  Beaux-Arts.  With  Atlas. 
Paris:  Ploii-Nourrit  et  Cie.,  1900.  Size  8x5  (Atlas  15  X  Hi),  pp.  248.  Plan 
and  lUustrations.  Price  2 It. 

The  text  reproduces  the  daily  itinerary  notes  of  the  traveller,  and  the  atlas  gives 
the  results  of  his  compass  surveys  on  the  scales  of  1 : 150,000  (China-Korea)  and 
1  : 750,000  (Mongolia,  (jentral  Asia,  Persia). 

Asia.  MontUy  Rev.  6  {1902):  17-33.  Younghosband. 

European  Expansion  in  Asia.  By  Major  F.  E.  Youngbusband,  c.i.K. 
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Alia.  Ziehy,  Jankd,  and  Horrath. 

DritU?  Aiiatieche  Forichungsreiie  den  Grafen  Eugt'U  Zichy.  Band  L  Herkunft 
der  ^lag)  ariachcn  Fiacherei,  von  Dr.  Johann  Jankd.  MU  einem  Vorlauflgen 
Berichte  dci  Grafen  Eugen  Zichy.  Budapebt :  Victor  Hnrnjanszky ;  Leipzig : 
Karl  W.  Uierbemanii.  19(K).  Size  12}  X  0},  pp.  634.  Illuttrationt.  Price  2.'>«. 
Ditto.  Band  ii.  Zoologiaohe  Ergebnisae.  Redigirt  von  Dr.  G.  Horvith.  1961. 
Pp.  xlii.  and  472.  llltutrations.  Price  25«. 

Tlio  first  two  volumes  of  a  monumental  work  on  the  scientific  results  of  Count 
Zichy’s  last  journey  across  Northern  Asia,  undertaken  mainly  for  ethnological  rcaearch. 


Caspian  Sea.  Afrm.  Hydrogrnp/iy  23  (1901) :  256-307.  Lebedintself 

t 'hemiatry  of  the  Caspian  Sea.  By  A.  Tjebedintaeff.  [In  Russian.]  With  Chart 
and  Diagram*. 


Central  Asia.  Fennvi  18  (1900-1901),  No.  4 :  1-53.  Conner. 

Voyage  en  Turkestan  et  en  Dzoungarie  en  1898.  Par  Otto  Donner.  With  Map. 
China.  Cordier. 

lliatoire  dea  Relations  de  la  Chine  avec  les  puisaancea  occidentales  1860-1900.  II. 
L’Empereur  Kouang-Siu.  Premiere  partie,  1875-1887.  Par  Henri  Cordier.  Paris: 

F.  Alcan,  1902.  Size  9  x  5|,  pp.  650.  Price  It.  6<Z. 

The  first  volume  of  this  important  work  a|)peared  last  year. 


China.  Madiolle. 

Cl.  Madrolle.  Les  premiers  voyages  fran^ais  k  la  Chine :  la  Compagnie  de  la  Chine, 
1698-1719.  I'aris:  A.  Challamel,  1901.  Size  11  x  7},  pp.  viii.,  Ixzsii.,  and  288. 
Mapt.  Price  25  fr.  Pretented  by  the  Author. 

The  circumstances  attending  the  first  commercial  ventures  of  the  French  to  the 
coasts  of  China  are  less  generally  known  than  those  of  other  nations,  and  >1.  Madrolle 
has  done  good  service  in  bringing  them  clearlv  together  in  this  volume.  The  intro¬ 
duction  sketches  the  events  which  led  to  the  formation  of  the  succeasive  '‘China 
companies”  from  1698  onwards,  and  the  bulk  of  the  volume  reproduces  accounts  of 
the  voyages  of  the  Amphitrite  and  other  ships,  mostly  from  unpublished  dm'uments. 
While  showing  that  the  voyage  of  the  Amphitrite  (1698-1700)  is  the  first  French 
voyage  of  which  definite  information  exists,  the  author  allows  it  tb  he  possible  that 
this  vessel  hud  been  preceded  by  others. 

China.  Ann.  i/ydro{;rap/it<yu«s  2  S.  (1901):  36-39.  Pirot. 

Note  sur  la  <Ieterininution,  pur  transport  du  temps,  de  la  longitude  de  Chin- 
Wan-Tao  (golfe  du  Petchili).  Remarque  sur  la  longitude  do  Tchefou.  Par  M.  le 
lieutcuaut  Pirot. 


China.  Her.  Friiwpatse  27  (1902) :  83-88.  Servigny. 

La  Navigation  du  Yang-Tsc^  Par  J.  iServigny. 

China.  Smith. 

China  in  Convulsion.  By  Arthur  H.  Smith.  2  vols.  IMinburgh  and  London  : 

Oliphant  and  t'o.,  1901.  Size  9x6,  pp.  (vol.  i.)  xvi.  and  364;  (vol.  ii.)  365-770. 

Price  21s.  Mapt  and  Illuttrationt. 

The  author  of  this  work  is  well  known  for  his  former  instructive  studies  of  Chinese 
life  and  character.  He  now  supplies  a  full  and  impartial  narrative,  from  observation 
at  first  baud,  of  the  troublous  events  of  the  past  two  years,  together  with  a  study  of 
the  forces  which  have  operated  to  bring  about  the  present  condition  of  things,  and  a 
forecast  of  the  future. 


China— Hong  Kong.  Lockhart. 

Hong  Kong.  Report  on  Operations  in  the  New  Territory  during  1900.  Colonial 
Reports,  Miscellaneous,  No.  18,  1901.  Size  9}  x  6,  pp.  28.  Price  2d. 

China —Xiau-ohau.  DeiUtch.  Koloniaheitang  U  470-472,485.  Maeroker. 

Die  Entwicklung  des  Kiautschon-Gebietes.  Von  Maercker.  2.  Tsingtau  als 
Kingiiogspforte  von  Sebantung.  With  Map. 

China — Fechili.  Deutsche  Rwndsc/mu  G.  24  (1902) :  145-151.  Niihiwada. 

Kuizer  Bericht  fiber  cine  Reise  nach  Schehol  in  Nord-China  auf  dem  Lan-ho. 
Von  K.  Nisbiwada.  IFtth  Map. 

The  map  and  accompanying  sections  show  the  geological  formations  along  the 
route. 
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Chiaa— Yang-tte  Kiang.  Ann.  nydro(jraphique$  2  S.  (11)01)  :  16-17.  Lefevre. 

Kxtrait  d’un  rapport  <le  M.  le  oapitaine  dc  frigate  Lef^rre,  commandant  le 
cnnseur  le  Biigenud,  relatif  A  la  navigation  de  ce  bAtimentaur  le  Yang-tse  Kiang, 
iiendant  la  crue  du  moia  de  juillet  1001. 

China  -  Yang-tae  Ki^dg.  Iter.  Marilime  lb2  (1902)  :  115-140.  Sanerwein. 

La  valle'e  du  Y'ang-tae-Kiang.  Par  f’liarlea  Sanerwein. 

Dutch  Eaat  Indiea.  Van  der  Chija. 

Dagh-Regiater  gehouden  int  Caateel  Batavia  vant  paaaerende  daer  ter  plaetae  ali 
ovftr  geboel  N^erlandta-India  Anno  1673.  Uitgegeven  door  bet  Bataviaaaoli 
( ii'iiootacbap  van  Kunaten  en  M'ctenachappen,  met  medewerking  van  de  Neder- 
landacb-Indiache  Regeering  en  ouder  toezicbt  van  J.  A.  Van  der(.)hija.  Batavia; 
’allage;  M.  Nijhoff.  1901.  Size  11  x  7J,  pp.  378. 

Eastern  Aaia.  Ann.  II ydrogrtiphiquee  2  S.  (\90l):  117-197.  Froo. 

L’atmoapbbre  cn  Extreme-Orient  pendant  lea  aix  mois  froida;  eon  etat  normal; 
sea  jierturbatioua.  Avis  aux  uavigatcura  par  le  Pero  Aloya  Froc,  s.J.  With 
iJiiigriintB. 

India— Batch  Factoriea.  Van  der  Kemp. 

liijd.  Tu(d-,  Land- en  Volhenh.  Ned.-liidie9  (VMl):  285-511. 

Df  Xeilerlandacbc  Fuctorijen  in  v66r-Indie  in  den  aanvang  der  19"  eeuw.  Door 
1‘  H.  van  der  Kemp.  TFilA  Map. 

India— Early  Map.  ^'coR/a/i  G.  3/a;/.  18  (1902) :  81-87.  Cash. 

The  First  English  Map  of  India.  By  C.  G.  Ciiah.  H'l/A  Maps,  Aho  tepnrate 
copy,  pretenled  by  the  Author. 

On  a  copy  of  a  hitherto  unrecorded  second  edition  of  Baflin’a  Map  of  India. 

India— Himalayas.  •/.  21  (1902):  33-35.  Freahfield. 

Mount  Everest,  or  Jomokangkar.  By  D.  W.  Freahliebl. 

-Mr.  Freshfield’s  reply  to  Dr.  Ruge’s  note  in  Petermanns  Mitteilungen  on  the  name 
of  Mount  Everest. 

India  Historical.  B.S.6.  Italianii  2  (1902):  92-129.  Peragallo. 

Viaggio  di  Mattco  da  Bergamo  in  India  sulla  llotta  di  Vasco  da  Gama  (1502-15<*3), 
due  document!  ineiliti  pubblicati  per  cura  e  studio  del  Prospero  Peragallo. 

India  Kashmir.  Alpine  J.  21  (1902) ;  31-33.  Neve. 

The  Pir  Punjal  Rauge  and  Tatticooti,  Kashmir.  By  Dr.  Ernest  F.  Neve.  lFi</i 
Uluitration. 

India— Mishmi  Country.  Ward. 

Military  Report  on  the  Mishmi  ijountry  published  by  the  intelligence  Branch. 
C/iiartermuster-Geiicrars  Department.  By  Lieut.  G.  L.  S,  Ward.  Simla,  1901. 
Size  10  X  6,  pp.  26.  Map  and  Illuntralion*  Preeented  by  the  AmtIanI  Quarter- 
tii'itler-General.  Intelliyenee  Branch,  Simla. 

India— Bampur.  .Mem.  Geolog.  Sure.  India  32  (1901);  89  124.  Reader. 

Report  on  the  Rampur  Coal-lield.  By  ti.  F.  Reader.  lFi(/i  .Map  and  Section*. 

India— Wainad.  Hayden  and  Hatch. 

Mem.  Geolog.  Surr,  India  33  (Pt.  2)  (1901):  1-18. 

The  Gold-fields  of  Wain&d.  By  II.  H.  Hayden  and  F.  11.  Hatch,  rii.D.  HTtA 
.Ma/is  and  Plate*. 

Indian  Ocean — Maidive  Islands.  Willis  and  Gardiner. 

The  Botany  of  thi!  Maidive  Islands.  By  J.  C.  Willis  and  J.  Stanley  Gardiner. 
(Extracted  from  Part  2  of  vol.  i.  of  the  Annuli  of  the  Royal  Botanic  Gardens, 
Perudeniya.)  [1901.]  Size  OJ  X  6,  pp.  120.  Map.  l’Te*ented  by  J.  Stanley 
Gardiner,  E»q. 

laiian  Ocean — Minikoi.  Willis. 

-Note  on  the  Flora  of  Minikoi.  By  .1.  C.  Willis.  (Extracted  from  Part  2  of  vol. 
i.  of  the  Annals  of  the  Royal  Botanic  Gardens,  re:a  .leniya.)  [1901.]  Size  9|  x 
6,  pp.  6.  Pretented  by  J.  Stanley  Gardiner,  E*q. 

Japan— Aina.  Batchelor. 

The  Ainu  and  th«“ir  Folk-Lore  By  the  Rev.  John  Batchelor.  London :  The 
Religious  Tract  Society,  1901.  Size  9  x  5J,  pp.  xxvi.  and  604.  llludration*. 
Pre*ented  by  the  Publieher*. 

The  present  work  is  intended  to  supersede  the  well-known  work  of  the  same  author 
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publi8be<l  ia  1892,  but  is  far  from  bein^  merely  a  re?i8c<l  edition,  as  it  includes  a  lar'.'o 
amount  of  new  material,  while  embodying  iu  a  corrected  form  much  that  appeared  in 
the  former  work.  It  is  a  valuable  storehouse  of  facts  for  the  ethnological  student. 
Japan— Trade.  Longford. 

Foreign  Trade  and  Shipping  of  Japan.  1872-1900.  Foreign  Office,  Misecllaneous, 
No.  564,  1901.  Size  9J  x  6,  pp.  10.  Price  Id. 

Korea.  T.  Korea  Br.  R.  Asiatic  S.  2  (1901) :  1-36.  Trollope. 

Kang-wha.  By  Rev.  M.  N.  Trollope. 

A  full  account  of  the  island  of  Kang-wha,  lying  off  the  west  coast  of  Korea. 

Malay  Arohipelago.  Haeckel 

Aus  Insulinde.  Malayische  Reisebriefe.  Von  Ernst  Haeckel.  Bonn :  Emil 
Strauss.  1901.  Size  10  x  64,  pp.  xii.  and  260.  Map  and  Illuttrntions.  Price  Os. 
This  will  be  specially  noticed. 

Malay  Archipelago— Borneo.  Haddon 

Head-Hunters,  Black,  Whib',  and  Brown.  By  Alfred  C.  Haddon.  London : 
Methuen  &  Co.,  1901.  Size  x  6,  pp.  xxiv.  and  426.  Maps  and  lllustrationf. 
Price  15s.  Presented  by  the  PtMishers. 

This  will  be  specially  reviewed. 

Malay  Archipelago — Java.  .7.  United  Service  I.  India  31  (1902) :  1-17.  Burton 

The  Conquest  of  Java.  By  Captain  R.  G.  Burton.  Il'd/t  Map  and  Plan. 

Malay  Archipelago — Java.  Hiermeyer 

Tijds.  K.  Xed.  Aard.  Genoots.  Amsterdam  19  (19n2):  171-174. 

De  uitbarsting  van  1593 :  Raun  of  Ringgit  ?  Di«>r  J.  F.  Xiermeyer. 

Russia — Siberia.  Questions  7)ipf.  e(  Colon.  12  (1901):  656-671.  Labbe 

La  Colonisation  en  Siberie ;  la  Steppe  Kirghize.  Par  Paul  LabU.^  With  Map. 

Russian  Central  Asia.  Rev.  FraafoiVe  26  (1901):  710-71ti.  - 

Raccordement  du  Transcaspien.  Par  G.V.  With  Map. 

On  the  projects  set  on  foot  for  the  purpwse  of  connecting  the  Trans-Casiiian  railway 
with  the  Siberian  lines. 

Russian  Turkestan  Krailt 

Hugues  Krafft.  .V  tracers  le  Turkestan  Rnsse.  Paris:  Hachelto  et  Cie.,  1902. 
Size  14  X  10,  pp.  viii.  and  230.  llhistrations.  Price  £3. 

This  magnificently  illustrated  work  will  be  reviewed  elsewhere  in  the  .Journal. 
Turkey — Asia  Minor.  StVrb.  A.IF.  TlTen  109  (Ab.  I)(19o0):  498-525.  Schaffer. 

Geologische  Studicn  im  siidostlichen  Kleinasien.  Von  Dr.  Franz  Schaffer. 

Turkey — Palestine.  Conder. 

Quarterly  Statement,  Palestine  Exploration  Fund  (1902):  97-105. 
Zuallardo’s  Travels.  By  Colonel  C.  R.  Conder. 

Turkey — Palestine— Dead  Sea.  Ciel  et  Terre  22  (1901):  55-64.  Gautier 

La  mer  Morte.  Par  L.  Gautier. 

AFRICA 

Abyssinia  Le  Roux. 

Hugues  Le  Rous.  Mene'lik  et  Nous.  Le  Carrefour  d’Aden.  La  Route  d’Addis- 
Ababa.  Je  suis  Thoto  du  Xe'gus.  Vers  le  Nil  Bleu.  France  et  Abyssinie. 
Paris:  Nilsson.  [1901.']  Size  9}  X  6}.  pp.  446.  Maps  and  Illustrations. 
Price  10  fr.  Presented  by  the  Author. 

A  brightly  written  popular  account  of  M.  de  Roux’s  journey  in  Abyssinia,  which 
has  been  more  than  once  ref( m  d  to  in  the  Journal.  In  the  first  chapter  the  auth<  t 
expresseahis  opinions  as  to  the  political  relations  of  Abyssinia,  especially  with  France. 
He  has  a  great  admiration  for  the  statesmanship  of  Menelik  (whom  he  likens  to 
Louis  XIV.),  and  believes  in  the  high  commercial  importance  of  the  Jibuti-Harrar 
railway.  There  arc  two  good  maps,  one  showing  the  region  from  the  coast  to  Addis 
Abbabe,  the  other,  reproduced  from  La  Gtographie  (cf.  ante,  p.  87),  that  of  the  Blue 
Nile. 

Africa — Zoogeography.  Naturic.  Wochensehri/t  I  :  145-150.  Kolbe. 

Ueber  die  Entstehungderzoo-geugrapbischenRegionen  auf  dem  Kontinent  Afrika. 
Von  Prof.  H.  J.  Kolbe. 
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Axores.  Mees 

Hi^toire  Je  la  de'couverte  dea  ilea  A^oreaetde  I’origine  de  leur  denniuination  d’ilea 
Fhtraandea.  Par  Julea  Meea.  (Uuiveraite  de  Gand.  Iteoeuil  de  travaux  publu-a 
ixir  la  FacuUe'  de  Philoaophie  et  I.ettrea.  27ine  faacicalc.)  Gand  :  l.ibrairic. 
Vuylateke,  1901.  Size  10  x  GJ.  pp.  H4.  Maps.  Presented  hij  the  Author. 

Briti-h  East  Africa.  Watt. 

V'^abulary  of  the  Kikumba  Language.  By  Stuart  Watt.  Harriaburg,  Pa.: 
Fred.  Kelker,  1900.  Sized}  X  3,  pp.  154.  Presented  by  the  Author. 

The  R.G.S.  ayatemof  orthography  ia  in  the  main  followed,  but  a  aenaible  innovation 
ia  the  uae  of  the  sign  '  to  separate  the  </  aound  from  that  of  the  preceding  u  in  such 
words  aa  litin'gi,  and  to  combine  the  two  into  the  nasal  tound  in  others,  like  hiny’iiiig'i. 

British  Possessions.  Scottish  G.  Mag.  18  (1902):  .57-70.  Johnston. 

The  Protectorates  of  tJreat  Britain  iu  Tropical  Africa.  By  Sir  Harry  U.  Johnston. 

(■..C.M.G.,  K.C.II. 

Cape  Colony.  Black. 

The  Fish  River  Bush,  South  Africn.  and  its  Wild  Animals.  By  W.  T.  Black. 
F..linburgh  and  London  :  Young  J.  Peutland,  19(H.  Size  9  X  C,  pp.  5G.  lllustra- 
tiiius.  Presented  by  thi  Author. 

Reprinted  from  the  Edinburgh  Seic  Philosophieul  Journal  of  July  and  ( tctober,  185:!. 
The  author  was  stationed  in  the  Fish  river  district  during  the  (  atlre  wars. 

Cape  Colony— Geology.  - 

Cai>e  of  Good  Hope.  Department  of  Agriculture.  Annual  Report  of  the  Geolo¬ 
gical  Commission.  1898.  (Pp.  98.)  Ditto,  1899.  Cape  Town.  1900.  Size  10  x  8, 

pp.  110. 

Central  Africa.  Church  Miss.  Iiitelligeueer  S3  {1002):  181-192.  Crabtree  and  Buckley. 
On  the  Slopes  of  Mount  Klgon.  Letters  from  the  Rev.  and  Mrs.  W.  A.  Crabtree 
and  the  Rev.  T.  R.  Buckley. 

Central  Africa.  La  G.,  U.S.G.  Paris  4  (1901):  297-320;  419-448.  Dye. 

Positions  geoL'raphii]ue8  determinees  aatronomiiiucment  en  Afrique  Centrale  au 
coc.ra  de  la  Mission  Marchand.  Par  .\.  H.  Dye.  IFi/A  Map. 

See  note  in  the  April  number  (p.  505). 

Congo  State -Eatanga.  Lo  G..  R.S.G.  Piir/a  4  (1901) :  :121-33S ;  403-418^  lemaire. 
tirottea  et  Troghjdytea  du  Ka-Tanga.  Par  Capitaine  Ch.  Lemaite.  With  Map 
and  llluflrations. 

East  Africa— Nyanja  Language.  Hetherwick 

A  Practical  Manual  of  the  Nyanja  Lansruage.  By  the  Rev.  .Alexander  Hether¬ 
wick.  London:  Society  lor  Promoting  Christian  Knowledge,  1901.  Size  6}  x  4, 
pp.  xviii.  and  256.  Presented  by  the  Author. 

A  companion  volume  to  the  same  author's  ‘Handbook  of  the  Vao  Language’  (see 
below),  on  a  similar  plan,  though  leas  apace  ia  given  to  the  vocabularies.  It  should 
b«-  of  much  uae  aa  providing  a  simple  guide  to  the  principal  language  of  the  British 
Central  Africa  Protectorate. 

East  Africa — Tao  Language.  Hetherwick. 

A  Handbook  of  the  Yao  Language.  By  the  Rev.  Alexander  Hetherwick.  Second 
F.dition.  Revised  and  Knlarged.  London:  Society  for  Promoting  Christian 
Knowledge,  1!K)2.  Size  6}  x  4,  pp.  xxii.  and  429.  Presented  by  the  Author. 

The  additions  to  the  work  aa  it  first  appeared  in  1889.  consist  chiefly  in  the 
enlargement  of  the  Yao-Knglish  vocabulary,  and  the  inclusion  for  the  first  time  of  au 
Ki'gliah-Y’ao  vocabulary,  baaed  on  one  compiled  by  the  Domaai  mi.ssion  press.  Some 
extra  illuatrations  of  jKiinta  in  grammatical  structure  have  also  been  added  to  Part  i. 

Egypt.  Beadnell. 

Deeouvertea  gthdogiques  rc'centes  dans  la  vallee  du  Nil  et  le  desert  Libyrn.  Par 
M.  Hugh  J.  L.  Beadut  11.  (Kxtrait  du  Compte  rendu  du  VIII  .  Congres  geologique 
international,  1909.)  Paris,  1901.  Size  19  X  G},  pp.  28.  Map  and  Ittustrations. 
Presenttd  by  the  Author. 

This  contains  illustrations  not  given  with  the  English  translation  already  noticed 
in  the  Journal. 

Egypt.  Willcofks. 

The  Nile  Reservoir  Dam  at  -Aasuau  and  After.  By  \V.  IVillcocks.  c.m.g.  London  : 
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K.  &  F.  N.  Spon,  1901.  Size  lOJ  x  7,  pp.  30.  Plant  and  Uluttration.  Price  C*. 
net.  Pretend  by  the  Publithert. 

A  useful  sketch  of  the  history  of  the  Nile  reservoir  scheme,  the  designs  for  whicli 
were  drawn  up  by  the  author  in  1895  when  Director-General  of  Reservoirs  in  Egypt, 
with  a  forecast  of  the  possibilities  of  future  development  of  irrigation  works  throughout 
the  Nile  basin.  The  aihbor  consilers  that  works  undertaken  in  various  parts  of  the 
Sudan  would  b')th  bring  prosperity  to  that  region  and  at  the  same  time  save  Egypt 
from  the  risks  attending  an  unusually  high  flood,  while  ushering  in  an  era  of  prosperity 
in  that  country  surpassing  the  wildest  estimates  yet  made. 

Egyptian  Sudan.  Owynn. 

Surveys  on  the  Proposed  Sudan- Abyssinian  Frontier.  By  Major  C.  W.  Gwynu. 
(From  the  Geographical  Journal  for  December,  1901.)  Size  10  X  CJ,  pp.  12. 
Map  and  Illuitrationt. 

Egyptian  Sudan.  Witherby. 

Bird  Hunting  on  the  White  Nile:  .V  Naturalist’s  Experiences  in  the  Sudan.  By 
Harry  F.  Witherby.  London:  OflBce  of  Knowledge,  1902.  Size  8  x  5J,  pp.  118. 
lllmtrations.  Pretented  by  the  Author. 

The  author  is  evidently  a  careful  observer,  and  gives  interesting  details  respecting 
the  bird-life  on  the  White  Nile  above  Oiudurman,  where  he  collected  in  I90o:  sncIi 
points  as  the  migrations  of  certain  species,  and  the  protective  colouring  or  attitudes  of 
others,  being  frequently  touched  upon.  The  several  chapters  are  reprints,  with  slight 
alterations,  of  a  series  of  articles  in  Knowledge.  An  interesting  fact  noted  is  tliat 
objects  of  barter  were  useless  throughout,  money  being  always  demanded  as  payment 
for  goods. 

Eritrea.  Itiv.  G.  Italiana  9  (1902) :  52-Gl.  Rossini 

11  censimento  delle  popolazioni  indigene  della  Colonia  Eritrea.  Rela/.ione  di 
C.'arlo  (Jonti  RossiuL 

French  Somaliland.  Mo«r«mew(  G.  19  (1902):  79-83.  - 

Le  chemln  de  fer  de  Djibuti  k  Harar. 

German  Fast  Africa.  Globut  81  (1902) :  53-57.  Kannengiesser. 

Verkehrsverbaltnisse  in  Deiitsch-Ostafrika.  Von  G.  A.  Kannengiesser. 

German  East  Africa.  Kohlschutter. 

Verh.  l>reitehnien  Deuttr],.  Geugraphentaget  Dreilau  (\0M)  :  133-153. 

Die  kartographibchen  und  geophysischen  Arbeiteu  der  Pendel-Expcilition  iler 
Kdniglichen  Gesellschaftder  Wisscuscliaftcn  zu  Gottingen  in  Deutscb-Ost-.Vfriku. 
Von  Dr,  E.  Kohlschutter.  Mapt.  Alto  teparale  ropy  pretented  by  the  Author. 
This  is  noticed  in  the  Monthly  Record  (ante,  p.  039). 

German  Protectorates.  J.  A/ric«fn  5.  1  (I9i)2):  181-191.  Zimmerman. 

Trade  of  the  German  Protectorates.  By  Dr.  Alfred  Zimmerman. 

German  South-West  Africa.  Schenck. 

Verh.  Dreizehnten  Deuttrh.  Geographentaget  Bretlau  (1901)  :  151-160. 
Deutsch-Sudwest-Afrika  im  Vergleich  zum  iibrigen  Siid-Afrika.  Von  Prof.  Dr. 
Adolf  Schenck. 

The  writer  shows  that  as  regar.ls  geology  and  physical  geography,  South-West 
Africii  stands  apart  from  the  greater  jiart  of  South  Africa,  and  that  great  gold  dis¬ 
coveries  lire  not  to  be  expected,  tliough  the  case  is  different  as  regards  diamonds  ami 
copper.  The  climate  is  analogous  to  that  of  the  Karroo,  and  success  may  therefore  be 
expected  from  attempts  to  develop  stiKk-rearing  industries,  especially  in  the  case  of 
the  merino  sheep  and  Angora  goat. 

German  South-West  Africa.  [Folkmann.  | 

Deuttch.  Kolonialblatt  12  (1901) :  800-808,  908-909,  912. 

Beise  von  Grootfonteiu  nach  dem  Okavango. 

ItaUan  Somaliland.  Pestalozza. 

Somalia  Italiaua.  II  Sultanato  dei  Migiurtiui.  Rapporto  del  cav.  G.  Pestalozza. 
(B.  Ministcro  Affari  Esteri,  Ottobre  1901.)  Roma,  1901.  Size  9x0.  pp.  11. 
Map. 

Kamemn.  M.  Deatsefc.  Sclrutzje’).  14  (1901) :  209-213.  Danckelmau. 

Die  Hohenmessungen  von  Dr.  Esch  in  Kamerun.  Bearbeitet  von  Dr.  v.  Dancke!- 
man. 
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Kameiun.  M.  J>eui$ch.  Schittzgeh.  li  :  2H-22‘1.  Mouel. 

Bf^'li.-itworte  zu  der  Karte  “Die  Flussgebietc  des  Mungo  und  Unteren  Wuri." 
Von  M.  Moisei.  IF/Ifc  Map. 

Kamerun.  M.  Deuttch.  Schithgeh.  14(l9ul):  229.  Schnauder. 

.Vdtrouomiaclie  Orlabestimmungen  in  Kamerun,  angestellt  von  Dr.  Esch.  Borechnet 
vou  Prof.  M.  Schnauder. 

Kamerun.  Stein. 

Ikuttch.  Kolonialhlatt  12  (1901):  742-740:  13  (19n2):  8-10.  42-15,  04-07. 
E-viH-'dition  dea  Freiherrn  v.  Stein. 

See  notes  in  the  February  and  present  nuinbcra  (pp.  218,  098). 

Kamerun.  Spellenberg. 

Jttilriige  KohminlpoUtih  3  (19ni-19ii2):  185-192,  211-216,  243-248. 

]!in  Beitrag  zur  Land*  ur.d  Vulkerkunde  von  Kuuierun-Hinterland.  You  G. 
SjJellenberg. 

Xadagaicar.  Grandidier. 

llistoire  phy^il|uo,  naturelle  et  politique  de  Mndaga>car  pnbliee  par  Alfred 
(irandidier.  L’Origine  des  Malgachrs.  par  Alfreil  Grsindidicr.  Paris:  Imprimerie 
Niitioiiale.  1901.  Size  19  x  1**,  pp.  180.  Presented  by  the  Author. 

This  is  the  first  part  of  theethnograpliical  secti>>n  of  the  great  work  on  Madagascar, 
pul'lished  under  M.  Grandidier's  direction,  which  i.s  to  form  when  complete  fifty-two 
T(dumes.  The  write-r  sums  up  with  great  clearm  ss  the  conclusions  as  to  the  eastern 
origin  id' the  Malagasy  to  which  he  was  first  led  in  1872,  and  which  have  since  been 
aciepted  by  must  anthropologists. 

Madagascar.  Pec.  Franyaise  27  1902) :  25-31.  Qallieni. 

Le  de'vcloppement  de  Madag.iscar.  Par  G"‘  Gallieni. 

Madagascar.  Per.  .Vaduguscar  3  (1901) :  990-935.  Herault. 

l.cs  KeSfiourcts  luinieres  de  Madagascar.  Par  Philippe  He'rault. 

Madagascar.  Iter.  Madagascar  3  701-707.  Huet. 

llistoire  de  l’occu|)ation  du  tcrritoire  dcs  Antuimorona  par  les  llova  dcpui.s  1842 
jiisqu’  a  I’arrive'e  des  Fram.-ais.  Itcsume'  des  guerres  entre  Autaiony,  Ampiinabaka 
ct  Zanaseranaiia.  Par  C.  Hutt. 

Madagascar.  Per.  .Vadojuscar  3  (1901 ) ;  841-8.-i5.  Sainjon. 

Le  pays  Antanosy.  Par  Lieutenant  Sainjon.  With  Map. 

Madagascar— Gold.  Per.  Pranyaise  28  (1901);  .722  527.  Servigny. 

1  .'or  a  Madagascar.  Par  J.  Servigny. 

Madeira.  P.S.G.  Lisboa  18  (1900)  :  5-13.  Martins 

A  Madeira  e  o  scu  clima.  Pelo  Dr.  Joiio  Augusto  Martins. 

Morocco.  Dontte. 

Iteuseignemenls  Colon.,  It.  ComiU  VAftique  t'rain;Hise  11  (1901 ) :  101-178. 

Pile  Mission  d’c'tudes  au  Marne.  Le  Voyage  de  M.  Edmond  Dontte'.  Il'if/i  Map 
>i  e  note,  ante.  p.  975. 

Morocco.  Deutsche  Itundschau  G.  (l'.)Ol)  :  49-55.  Floericke 

.Marokko.  Seine  wirthschaftliche  Bedeutung  und  seine  politische  /.ukunft.  Von 
1 'r.  ( 'urt  Floericke.  Map. 

Morocco.  Deitrage  Kolonialpo/itih  3  :  170-182.  Jaap. 

Marokko  .  Von  IV.  Jaap. 

Morocco.  P.S.G.  Com.  Paris  22  (1901)  :  400-40.7.  Roquevairo. 

Note  sur  le  voyage  au  Maroc  de  Georgia  Forret.  Par  Kene  de  Flotte  Roquovaire. 
With  Map. 

Nigeria — Hansa  Language.  Miller, 

llausa  Notes.  By  IValter  R.  Miller.  London :  Henry  Frowde,  1901.  Size 
7J  X  5,  pp.  128.  Presented  by  the  Fuhlither. 

As  stated  by  General  Lugard  in  the  preface,  this  little  work  is  likely  to  prove  of 
great  assistance  to  officials  und  others  whose  work  lies  among  the  Hausa  peoples. 
The  work  is  quite  original,  and  elucidates  many  points  of  grammar  left  unnoticed  by 
previous  writers. 

North-East  Africa.  Keller 

Die  landwirtschaftlichen  Zustande  im  afrikanischen  Osthorn.  Von  Prof.  Dr.  C. 
Keller.  (Festschrift  tier  Geographisch-Kthnographischen  Gesellschaft  in  Zurich, 

I  p.  127-143.)  Zurich  ;  F.  Lohbauer,  1901 .  Size  9x64.  lUitslritlions. 
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PortngneM  West  Africa.  Negrevioi. 

Culonies  Portugaises.  He  de  San-Tbome'.  Par  Alinada  Negreiros.  Paris :  A. 
Ghallamel,  1901.  Size  10  x  6),  pp.  160.  Map*  and  lllustratimu.  Presented  hij 
the  Author. 

A  welcome  summary  of  our  knowledge  of  San  Thome. 

Sierra  Leone.  li.  Comit^l’Afrique  Franfaise  11  {IdOl)'.  395-401.  Salesses. 

l.e  cliemin  de  fer  de  Sierra-Leone.  Par  le  capitaine  K.  Salesses.  H'trh  Map. 

Transyaal.  Ann.  G.  10  (1901):  450-453.  Oallois 

La  Geulogie  du  Transvaal  d’apres  M.  Molengraaff.  UVlfc  Section*. 

Based  on  a  memoir  in  the  Bulletin  of  the  Geological  Society  of  France. 

Uganda — Railway.  Kolesworth 

The  Uganda  Railway.  By  Sir  Guildford  Moleswortli.  (International  Kngineeriiig 
Congress,  Glasgow,  1901.  Section  I.  Railways.)  Size  10  x  6J,  pp.  10.  Map* 
and  lUutlration*.  PreterUed  by  the  Author. 

A  sketch  of  the  inception  and  execution  of  the  Uganda  Railway  project. 

Uganda — Railway.  - 

Africa.  No.  8  (1901).  Report  by  the  Mombasa-Viotoria  (Uganda)  Railway 
Committee  on  the  Progress  of  the  Works,  1900-1901.  London  :  Eyre  &  Spottis- 
woode,  1901.  Size  13  x  8J,  pp.  12.  Map.  Price  8d. 

West  Africa.  Globur  80  (1901):  384-386.  Hutter 

Der  westafrikanische  Bantuneger,  Seine  Cbarakteristik  und  Behandlung.  Von 
Hauptmann  a.  D.  Hutter. 

West  Africa— Gold.  J.  G.  8  (1901):  333-339.  Speak. 

The  Gold-producing  Rendon  of  West  Africa.  By  S.  J.  Speak, 
i 

NORTH  AMERICA. 

America — Historical.  Fischer. 

Die  Kntdeekungen  der  Normanneu  in  .\merika.  Unter  besonderer  Ber  iicksicht- 
igung  der  kartograpliischen  Darstcllungen.  Von  Jos.  Fischer.  s.J.  Freiburg 
iiD  Breisgau:  HerJersche  Verlagshandluug,  1902.  Size  9J  x  6,  pp.  xii.  ami  12*;. 
Map*.  Price  2  80m.  Presented  by  the  Publisher. 

This  will  be  specially  noticed. 

Bsrmnda.  Cole. 

Bermuda  and  the  Challenger  E.\|)edition.  A  Bibliography  giving  a  Summary  of 
the  Scieutitic  Results  obtained  by  that  Expedition  at  and  m  ar  Bermuda  in  1873. 

By  Geo.  Watson  Cole.  Boston:  Printed  for  Private  Distribution,  1901.  Size 
9J  X  6.  pp.  16.  Presented  by  the  Author. 

Canada.  T.  and  P.  Nttr  Zealand  I.  33  (1900) :  5.*)2-554.  Hector. 

Early  Explorations  and  Colonisation  of  Western  (  anada.  By  Sir  James  Hector. 
[Abstract.] 

Canada — Altitudes.  Whitt 

Geogra])hicul  Survey  of  Canada.  Altitudes  in  the  Dominion  of  Canada,  with  a 
Relief  Map  of  North  America.  By  James  White.  Utlawa.  1901.  Size  10  x  7. 
j)p.  X.  and  266.  Map  and  Projiles.  Presented  by  the  Author. 

This  is  valuable  as  the  first  general  compilation  of  altitudes  in  ( 'anada.  and  is 
based  on  all  available  information,  including  railway  and  canal  prohles,  reports  and 
maps  of  the  Geological  Survey,  reports  on  irrigation  surveys,  etc.,  etc.  The  map  shows 
contours  at  five  stages  from  100  to  10,009  feet. 


CENTRAL  AND  SOUTH  AMERICA. 

Argentine  Republic— La  Plata.  An.  S.  Ci.  Argentina  52(1901):  209-231.  Foster. 
Regimen  del  Rio  de  la  Plata  y  su  correccida.  Por  Alejandro  Foster.  ll'i'/A  Maps. 
This  will  be  noticed  in  the  Monthly  Reconl. 

Bolivia.  li.S.G.  La  Paz  3  (1901):  394-432.  481-498.  Wendt 

El  Distrito  minero  de  plata  de  Potosi,  Bolivia.  Por  Arturo  F.  Wendt  (Traduc- 
cidn  de  Manuel  V.  Balliviin  y  Edmund  >  Sologuren.)  IFif/i  Plate. 
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Bolivia — Conini.  B.  Oficina  Xac.  InmigracitSn,  etc.  1(1901):  067-801.  - 

t'enso  Nacioiial  de  la  PoblacioQ  de  la  llepublica  [I"  de  Setiembre  de  1900]. 
liiformes  de  la  Comiaid.i  Nacional  sobre  loa  resultados  geiieralea  y  primeroti 
icaiimenea  de  cada  Departniento. 

Bolivia  and  BraxU.  B.S.G.  La  Bat  3(1901):  442-446.  Munoz. 

I.u  cueatidii  de  Limitea  con  el  Braail.  By  Juan  L.  Munoz,  ll’tl/t  Map. 

Brazil.  Popular  Sci.  Moiitkly  60(1902):  387-412.  Branner. 

The  Balm  Trees  of  Brazil.  By  Prof.  John  Branner.  With  lUiiitrationi. 

BraiiL  B.S.G.  1. 1  Paz  3  (1901):  525-527.  Idiaquez. 

I.inea  geodesica  Madera- Ya vary.  Por  Eduardo  Iiliaquez. 

Gives  the  exact  measurement  of  the  line  as  deduced  from  the  observations  of  the 
rei'uut  boundary  commission,  combine*!  with  previous  data. 

Brazilian  Ouiana.  De  la  Blache 

La  Riviere  Vineeat  Pinzon.  Etude  sur  la  cartograpbie  de  la  liuyane.  Par  P. 
Vidal  de  la  Blache.  (Universite  de  Paris.  Bibliotheqiie  de  la  Faculte'  dee  Lettres, 
\v.)  Paris:  F.  Alcan,  1902.  Size  10  x  6J,  pp.  1 16.  Map*.  Price  G/r.  Pre- 
•tHted  by  the  Author. 

This  will  be  the  subject  of  a  note. 

Oentral  America.  Sapper. 

Vtrh.  Dreizehnttn  Deutech.  Geogruphentagei  Breelau  (1901):  285-302. 

Die  geographische  Forschung  in  Mittel-Amerika  im  19.  Jahrhundert.  Von  Dr. 
Karl  Sapp<  r. 


AUSTRALASIA  AND  PACIFIC  ISLANDS. 

Australia.  Moore. 

The  Constitution  of  the  (  ommonwealtli  of  Australia.  By  Mr.  Harrison  Moore 
London  :  John  Murray.  19o2.  Size  9x6.  pp.  xx.  and  396.  Price  lGt.net.  Prt- 
<eiited  by  the  Publither. 

Thi‘  author,  who  is  Dean  of  the  Faculty  of  Law  in  the  University  of  Melbourne, 
traces  the  history  of  Aiutraliau  Federation,  showing  the  forces  which  have  tended  to 
bring  about  its  realization,  and  then  discusses  in  detail  the  constitution  of  the  ( 'om- 
nionwealth,  and  compares  it  with  those  of  other  countries.  He  evidently  writes  with 
full  knowledge  of  the  subject. 

Australia.  Thomson. 

The  t  'limate  and  Artesian  M'aters  of  Australia.  By  J.  P.  Thomson.  (From 
fpieentlund  Geographical  Jourwil,  No.  3,  New  Series,  vol.  xvii.  1902.)  Size 
'Jj  y  64,  pp.  32.  Preitnted  by  the  Author. 

Australia.  - 

•  'ummercial  Australia  in  190)).  .\reu.  Population,  Prmluction,  Railways.  Tele- 
u'raphs,  Trunsixjrtation  Routes.  Foreign  <  'ommetce.  and  (  ommerce  of  the  United 
States  with  Australasia.  (From  the  Summary  of  t  ommerce  aud  Finance  for 
N'oveml>er,  1901.)  Treasury  Department.  Bureau  of  Statistics.  Size  11 J  x  9J. 
pp.  1835-1904.  Prettnted  by  the  Philadelphia  Commercial  Muteumt. 

Queensland.  Bee.  of  Berieirtfor  Auttndatia{VM\):  161-186.  Traill. 

<)ueeuslau<l  at  the  beginning  of  the  Century.  By  W.  H.  Traill,  llluttiations. 

Samoa.  Deeken. 

Mauuia  Sami>a!  Samoauische  Reiseskizzeu  und  Beobaohtungen.  Von  Richuril 
Deeken.  Oldenburg,  etc..  G.  Stalling.  (Not  dated.)  Size  7.4  x  5,  i)p.  viii.  and 
240.  Illustrationt.  Price  5*. 

Based  on  observations  during  a  recent  visit  to  Samoa,  this  little  book  is  useful  as 
giving  an  ides  of  the  state  of  things  in  the  islands  after  a  year  of  German  rule.  The 
author  thinks  that  the  long-standing  feuds  are  now  in  a  fair  way  to  be  compose*!, 
and  assigns  the  merit  for  this  to  the  wisdom  and  tact  *>f  the  governor.  Dr.  Solf.  He 
*lescribes  the  8tei»s  which  have  been  taken  to  give  the  natives  a  share  in  the  manage¬ 
ment  of  their  own  allairs,  an<l  gives  a  forecast  (.>f  the  fnture  of  Samoa,  of  the  imiwrtancc 
uf  which,  as  a  centre  of  German  trade  in  the  Pacilic,  he  has  a  high  opinion. 

Western  Australia.  R.G.S.  A«sL'<i/as»<i  (I’/c/orfa)  19  (IDOl):  10  -16.  Le  Sanef. 

Notes  of  a  visit  to  Western  Australia.  By  W.  H.  Dudley  Le  SoulT.  Uluttrationt. 


660 


GEOGRAPHICAL  LITERATURE  OF  THE  MONTH. 


P0L4B  BEOION8. 

Antarctic — Climate.  Supan 

Yerh.  Dreitehnten  Deuiich.  Geographentage*  Hretiu u  (1901):  45-53. 

Das  antarktiscbe  Klimu.  Von  Prof.  Dr.  A.  Supan. 

Antarctic — Exploration.  Popular  Set.  Jlfonthlp  60  (1902) :  209-217.  Gregory. 

Antarctic  Exploration.  By  Prof.  J.  W.  Gregory.  With  Map». 

A  sketch  of  the  history  of  ideas  respecting  an  antarctic  continent,  and  of  the  work 
to  be  done  by  the  present  expeditions. 

Antarctic— Geology.  Philippi 

Verb.  Dreizehnten  Deuttch.  Geographentaget  Breslau  (1901):  3.">-44. 

Die  geologischen  Probleme  der  Antarktis.  Von  Dr.  Emil  Philippi. 

Antarctic — German  Expedition.  Z. Get.  Erdk.  Berlin  {1901)  :  165-218.  Baeebin. 
Die  Deutsche  Sudp.dar- Expedition.  Von  Otto  Basebin.  HTtk  J'latet.  Aim 
tejiarate  copy,  preieiited  by  the  Author. 

Antarctic— German  Expedition.  Z.  Get.  Erdk  Berlin  (1902) :  66-77.  Drygaleki. 

Von  der  Deutschen  Siidpolar-Expedition.  All-remeiner  Rcisehericht  Ton  E.  von 
Drygalski. 

Antarctic— German  Expedition.  Nenmayer. 

Verh.  Dreizehnten  Deuttch.  Geographentaget  Bretlau  (1901):  3-:!2. 

Zweiter  Thatigkeitsbericht  der  Deutschen  Konimission  fiir  die  8udi>olar-For- 
schung.  Vom  i.  Vorsitzenden  der  Kommission,  Prof.  Dr.  G.  von  Xcumayer. 

Arctic.  Cook. 

The  People  of  the  Farthest  North.  By  Frederick  A.  Cook.  m.d.  [From  Erery- 
body't  Magazine,  January,  1902,  pp.  19-33.]  Size  9J  X  7.  lllutlrationt.  Pre- 
tented  by  the  AtUhor. 

MATHEMATICAL  AMD  PHYSICAL  GEOGBAPHT. 

Cartography.  Seottiih  G.  Mag.  li  (1902) :  ’M-39.  Bartholomew. 

The  Philosophy  of  Map-making, and  the  Evolution  of  a  great  German  .Atlas.  By 
J.  G.  Bartholomew.  With  Portraitt. 

Longitude.  ATauticdl  71  (1902) :  116-118.  Goodwin. 

Longitude  by  Equal  Altitudes.  By  H.  B.  Goodwin,  m.a. 

Longitude.  Vauticil  .Va^.  71  (19u2):  11-15.  Hall. 

Longitude  by  l-l<iual  .Altitudes  near  Noon  at  Sea.  By  William  ILill. 

Surveying  Instruments.  Hammer. 

Der  Hammer-Fennel’sche  Tachymeter-Theodolit  und  die  Tachymeterkippregel 
zur  unmittelbaren  Lattenablesung  von  Horizontaldistanz  und  Ilobenunterschied. 
Beschreibung  und  Anieitung  zum  Gebrauch  dea  lustrumeuts.  Krste  Genauigkeils- 
versuche.  Von  Dr.  E.  Hammer.  Stuttpirt :  Konrad  Wittwer,  1901.  Size  10|  X 
8J,  pp.  52.  Platet.  Pretented  by  the  PMither. 

PHYSICAL  AMD  BIOLOGICAL  GEOGBAPHY. 

Coasts.  Wheeler 

The  Sea  Coast.  (1)  Destruction.  (2)  Littoral  Drift.  (3)  Protection.  By  AV.  H. 
AVhceler.  London :  Longmans  &  Co.,  1902.  Size  10  x  6,  pp.  xii.  and  362. 
Uluttrationt.  Price  10s.  6d.  net.  Pretented  by  the  Pnhlitliert. 

This  will  be  reviewed  elsewhere  in  the  Journal. 

Geological  History.  Sitzb.  A.W.  Wien  109  (.Ab.  I.)  (1900):  811-8.‘>7.  Hoemes. 

Die  vorpontische  Erosion.  Von  R.  Hoernes. 

Geological  Maps.  J.  (jeolo^  9  (1901) :  708-717.  Eckel. 

The  Formation  us  the  Basis  for  Geologic  Mapping.  By  Edwin  (,'.  Eckel. 

Geology.  Jukes-Browne. 

The  Student’s  Handbook  of  Stratigraphical  Geology.  By  A.  J.  Jukes-Brown 
I.ondon :  E.  Stanford.  1902.  Size  8  x  5},  pp.  xii.  and  590.  Maps.  Diagramt,  and 
Uluttrationt.  Price  12s.  net.  Presented  by  the  Publithert. 

A  valuable  feature  in  this  text-book  is  the  attempt  to  reconstruct  the  geograpliy  of 
the  successive  periods  represented  by  the  geological  formations,  which  are  treated  not 
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mi  rely  tie  isolated  groups  of  str.ita,  but  in  their  relations  to  past  and  still  existing 
surface  features.  The  sco|>e  of  the  book  is.  however,  almost  entirely  limited  to  the  British 
isles,  except  in  cases  where  some  knowledge  of  eontinental  geology  is  necessary  to  a 
proper  understanding  of  the  changes  that  took  place  in  Britain. 

Oeology — Surface  Soil.  Sctenee  15  (I9()2) ;  33-;io.  Means. 

On  the  Reason  for  the  Retention  of  Salts  near  the  Surface  of  ^oils.  By  T.  H. 
Means. 

Glacial  Epoch.  Geolotj.  Mag.  d  (VJO'i) :  59  *‘>2.  Coleman. 

The  Relation  of  Changes  of  Level  to  Interglacial  Periods.  By  Prof.  A.  P. 
Coleman. 

Glacial  Epoch.  DtV  Autur  50  (l'.H)l) ;  (j01-t;i)3.  Roth. 

Kinige  Worte  iiber  die  Eiszeit.  Von  Dr.  E.  Roth. 

Glacial  Epoch.  J.  of  T.  rfcforta /.  33  (1901):  393-118.  Upham. 

The  Divisions  of  the  Ice  .\ge.  By  Warren  Upham. 

Glacial  Erosion.  Gunther. 

Verh.  Dreizehiitin  DmUeh.  Geograjihentagrs  Bre»lau  (19ol):  188-204. 

Der  gegenwartige  Standpunkt  der  I..ehre  von  der  Glacial-Erosion.  Von  Prof. 

Dr.  S.  Giinther. 

Seismology.  Sitzh.  A.W.  llVen  109  (Ab.  I.)  (19<K)):  700-767.  Enett 

•Mittlieilungen  der  Enlbeben-Commission  der  Kaiserliehen  Akademie  der  Wi.-seu- 
^ehafteu  in  Wien.  XX.  Ueber  die  Beziehungen  Zwischen  Erdbeben  und  De- 
tonationen.  voii  .1.  Knett.  Ditto.  XXI.  Bericht  iiber  da.s  Detonntions-jihanomen 
im  Duppauer  Gebirge  am  14.  August,  1899.  von  J.  Knett.  H’lth  A/tip  and 
Diagram. 

Terrestrial  Physics.  Spitsler. 

Die  periodischen  I.uftmassenverschiebungen  und  ihr  Eintluss  auf  die  La^'en- 
iinderungen  der  Krdaehse  (Breitcnschwankuugen).  Von  Dr.  Rudolf  Spitalcr. 
(Dr.  A.  Pctermanns  Mittcilungeu.  Er'.'anzungsheft.  Xr.  137.)  Gotha  :  Justus 
Perthes,  1901.  Size  1 1  x  7),  pp.  .52.  Map.  Price  hn. 

Zoo-Geography.  Piatt. 

Mem.  ami  P.  Mancheeter  Lit.  and  Philogitph.  S.  45  (1900-1901)  :  No.  14.  pp.  21. 
Some  Notes  on  the  BiiNilar  Theory  of  the  Distribution  of  Marine  OrL'anism.s.  By 
Edith  M.  Pratt.  M.sc. 

AETHROPOOEOGBAPHY  AND  HISTORICAL  GEOGRAPHY. 

Discovery.  Orosvenor. 

The  Geographic  Conquests  of  the  Nineteenth  Century.  By  Gilbert  II.  Grosvenor. 
(From  the  Smithsonian  Report  for  1900,  pp.  417-4:i0.)  Washington:  1901. 
Size  9|  X  6).  Mapf. 

Ethnology— Stone  Age.  OigliolL 

Material!  per  lo  studio  della  “  Eta  della  Pietra”dai  tempi  preistorici  all’ epoca 
attuale.  Origine  e  sviluppo  della  miu  collezionc.  Per  Enrico  Hillyer  Giglioli. 
Firenze,  1901.  Size  10  x  7,  pp.  218.  lllu$lration».  Preeented  hij  the  Author. 
Historical.  Errera. 

Prof.  Carlo  Krrera.  L’eiioca  delle  grundi  scoperto  gcografiche.  5IiIano:  Ulrico 
llocpii,  1902.  Size  7^  X  5,  pp.  xvi.  and  432.  Maps  and  Illustrations. 

A  concise  and  instructive  sketch,  not  only  of  the  great  discoveries  of  the  fifteenth 
and  sizteentli  centuries,  to  which  the  title  might  suggest  the  book  to  be  limited,  but 
of  the  gradual  extension  of  knowleelge  during  the  middle  ages  by  which  the  way  was 
(irepared  for  those  discoveries.  There  are  various  sketches  of  famous  maps,  such  as 
those  of  Fra  Maiiro,  Juan  de  la  Cosa.  Diego  Bibeiro,  etc. 

Historical.  JVfemiuin.- Jf.  47  (19nl) :  271-275.  Wleser. 

Die  alteste  Kartc  mit  dein  Namcn  “  America”  a.  d.  J.  1507  und  die  Carta  Marina 
a.  d.  J.  1516  des  Martin  Waldseemiiller.  Von  Prof.  Dr.  Fr.  U.  v.  Wieser. 

See  article  by  Mr.  Soulsby  in  the  February  Journal. 

History  of  Discovery. 

B.ii.G.  y  Kstadistica  lli-p.  Mexieana  4  (1897-):  239-215. 

Factores  que  mas  han  contribuido  a  los  descubrimientos  geogiaticos 
seuor  General  Inocencio  Cncalbn. 


Cucaldn. 
Por  el 
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BIOGRAFHT. 

Borj  de  St.  Vineent.  B.&H.G.  d’Anrer*  25  (1901):  523-550.  Bonnet. 

Deux  lettres  de  Bory  de  Saint- Vincent.  Par  51.  Fernand  Donnct. 

The  letters  'were  written  in  1803,  when  St.  Vincent  was  returning  from  his  sojourn 
in  various  African  islands. 

D’Albertis.  Deufsc/ie  iJuadsc/eiu  G.  24  (1902):  182-184.  - 

L.  M.  D’Albertis.  With  Portrait. 

Le  Conte.  Sierro  Club  B.  4  (1902) :  1-11.  Soule. 

Joseph  Le  Conte  in  the  Sierra.  By  Frank  Soule.  Il'ttk  Portrnt  and  Plate. 

Maunoir.  La  G.,  B.S.G.  ParU  5  (1902):  1-4.  - 

i  'harles  Maunoir  (1830-litOl).  With  Portrait. 

Mnrray.  Beutiche  Rundtchau  G.2i  {1901):  135-130.  Wolkenhaner. 

Sir  John  Murray.  Von  \V.  Wolkenhauer.  With  Portrait. 

GENERAL 

Bibliography.  Baschin 

Bibliotheca  Gcographica.  Herausgegeben  von  der  ( iesellschaft  fUr  Krdkundc  zu 
Berlin.  Bearbeitet  von  Olto  Baschin.  Band  vii.  Jahrgang,  ISi'S.  Berlin  :  5V. 

H.  Kiihl,  1901.  Size  9  x  6,  pp.  x*i.  and  478. 

This  volume  contains  about  9900  entries. 

Bibliography.  Hamy 

Publications  Scientifiques  de  M.  lu  Dr.  E.-T.  Hamy.  Paris:  Imp.  Nationalc, 
1901.  Size  9J  x  6J,  pp.  28. 

British  Empire.  Heiderioh 

Das  Wachstum  Knglands.  Wirtschaftsgeschicbtliche  Skizze  von  Dr.  Jean  Hein¬ 
rich  Heiderich.  Cassel:  Gust-Klaunig,  1901.  S.ze  9x0,  pp.  tiO. 

A  careful  study  of  the  growth  of  the  British  Empire,  the  modern  development  of 
trade  rivalry  between  the  great  world-empires,  and  tlie  movement  towards  a  closer 
commercial  union  between  the  component  parts  of  Greater  Britain. 

British  Empire.  - 

The  British  Empire  Series.  Vol.  .5,  General.  London:  Kegan  Paul,  Trench, 
Triibner  &  Co.,  1902.  Size  84  x  oj,  pp.  xx.  and  082.  3/ap*.  Price  Os.  Pre¬ 
sented  by  the  Publidtere. 

Like  other  volumes  of  the  scries,  this  is  the  outcome  of  lectures  delivered  at  the 
South  Place  Institute,  Finsbury,  between  1895  and  1898,  by  experts  in  the  various 
subjects  treaterl  of.  Other  article.s,  however,  appear  to  have  been  added,  for  a 
publishers’  note  speaks  of  the  delay  occasioned  by  the  transmission  of  proofs  to  writers 
of  articles  in  all  parts  of  the  world.  This  delay  has  been  somewhat  unfortunate, 
as  the  articles  arc  in  many  cases  necessarily  somewhat  behind  the  time,  but,  taken 
as  a  whole,  the  volume,  which  is  the  last  of  the  series,  contains  much  interesting  and 
instructive  matter  on  questions  affecting  the  prosperity  of  the  Empire. 

Consular  Reports — Index.  - 

Index  to  Reports  of  Ilis  Jlajesty’s  Diplomatic  and  Consular  Representatives 
Abroad  on  Traile  and  Subjects  of  General  Interest  (with  .\]ppendix).  1898-1899. 
London:  Eyre  A  Spottiswoode.  1902.  Size  9J  x  C,  pp.  192.  Price  9d. 

Education.  Bludau. 

Verh.  Dreizehnten  iteutgeh.  Geogruphcntnget  Breslau  (PH)1):  124-13(1. 

Was  gehort  aus  der  Projektionslehre  auf  die  Schule?  Von  Prof.  Dr.  A.  Bludan. 
Education.  G.  reaefcer  1  (1902) :  Cl-67.  Geikie. 

The  Use  of  Ordnance  5Iaps  in  Teaching  Geography.  By  Sir  .\rchibald  Geikie. 

F.K.S. 

Malaria  P./f.f.  16  (1901):  29.'.-313.  Ross. 

5Ialaria  and  Mosquitoes.  By  Major  Ronald  Ross. 

Photography— Diary.  - 

Wellcome’s  Photographic  Ex|x>sure  Record  and  Diary,  1902.  London:  Bur¬ 
roughs,  Wellcome  A  Co.  Size  .)J  x  i‘>J,  pp.  84.  Illustrations.  Presented  by  the 
Publishers. 

51essra.  Burroughs  A  Wellcome  have  issued  a  handy  pocket-book  and  diary  for  the 
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use-  of  pboto<rrapher8.  BosiiK-a  the  nmplc  space  allowed  for  the  record  of  exposures 
witli  the  details  necessary  as  u  guide  to  proper  development,  it  contains  a  useful  series 
of  instructions,  with  tables  of  data  for  the  use  of  photographers  in  various  parts  of  the 
world,  the  question  of  exposure  under  the  most  varying  conditions  being  fully  dealt 
with. 

Place-names.  /f<r.  G.  Jlaliana  8  (1901) :  633-630.  Bicchieri  and  Marinelli 

Toponomastiea  e  Topolessiirralia.  (i.  Ricchieri  e  O.  Murinelli. 

Boyal  Asiatic  Society.  Cast. 

Some  Remarks  ou  the  Royal  Asiatic  Society  of  Great  Britain  and  Ireland,  1901. 

I.  Narrative  of  Constitution,  and  Proceedings  since  the  year  of  our  Jubilee,  1873. 
to  the  end  of  the  century.  11.  Suggestions  for  the  Future.  By  Roljert  Needham 
Cust,  LL.D.  Hertford,  1901.  Size  8  x  oj,  pp.  12. 

Tear-bcok.  - 

.\nnuaire  pour  Tan  1902,  puMie  par  le  Bureau  des  l.ongituiles.  Avec  des  Notices 
.•"Cientitiques.  Paris:  Gauthicr-Villars.  Size  6x4,  pi>.  Oatl,  34.  '.»2,  16,  8,  and  38. 


NEW  HAPS. 

By  E.  A.  REEVES  Miip  CuruU.r,  R.O.S. 

EUROPE. 

England  and  Wales.  Ordnance  Surrey. 

Obdnancb  Survey  of  England  and  Wales: — Revised  sheets  published  by  the 
Director-General  of  the  Ordnance  Survey,  Southampton,  from  .March  1  to  31,  1902. 

1  inch : — 

M’ith  hilb  in  brown  or  black  :  2,  134  (engraved).  1*.  each. 

Printed  in  colours:  111,  122,  124.  125.  128,  137,  138.  139.  140,  141,  143.  141.  156, 
167.  168,  178,  179.  Is.  each. 

C  inch— County  Maps: — 

Bedfordshire,  5  (n.w.  and  n.e.),  6  s.e.,  7  s.E.,  9n.w..  s.w..  Id  s.k..  28  n.w.  Cardigan¬ 
shire.  1  s.w.  Derbyshire,  62  n.e., 63  n.w.  Huntingdonshire.  Itis.K.,  2dn.w.,  25  s.i:. 
Merionethshire,  47  s.e.,  48  s.w.  Monmouthshire.  4  s.w.,  s.k.,  6  n.e.,  8  s.w.,  13  s.e., 

19  8.W.,  25  N.W..  39  N.W..  N.B.,  S.W’.  Montgomeryshire.  25  s.e.  Staffordshire.  38  s.w., 
53  N.E.,  51  N.w.  Wiltshire,  63  s.e.,  72  s.e..  77  n.e.  1».  each. 

25-inch— County  Maps: — 

Cambridgeshire,  III.  8,  12;  IV.  9.  13,  14;  VII.  13;  XII.  3.7.  11;  XXI.  5,6.7, 
13;  XXVIII.  8.  11.  12,  15;  XXXII.  16;  XXXIII.  2.  3,  .5.  Dorsetshire,  XXIII. 
9,10.13.14;  XXXII.  3,  4,  7.  8. 1-2, 16;  XLII.  3.  7, 8,  1 1.  12. 16  ;  XLIV.  (3  and  4). 
13.  Gloucestershire,  VI.  15;  VII.  12;  XIII.  2.  3.  4,  9,  10,  II.  1.5.  16;  XIV.  1.3, 

4,  .5,  6.  7.  11.  12.  13,  16;  XV.  1,  10.  11,  13;  XXI.  4,9. 10.  15;  XXII.  1;  Hunting¬ 
donshire,  XIX.  8,  II.  12,  15;  XXII.  16;  XXIII.  2,  3,  5.  Montgomeryshire,  XV. 
15;  XVI.  13;  XXI.  16;  XXII.  7.  9;  XXIII.  1,  2.  3;  XXVIII.  I,  8.  12.  13.  14. 
15,  16;  XXXIII.  9;  XXXIV.  8,  13,  14;  XXXV.  1.  2.  3,  4.  Shropshire,  XV.  9; 
XX.  8;  XXIII.  16;  XXVII.  16;  XXVIII.  16;  XXX.  16;  XXXIII.  10,  11; 
XXXV.  2.  4,  6.  7.  10.  11;  XXXVI.  1,  5.  6.  Staffordshire,  XI.III  14:  XLIV. 
12;  XI.V.  2,  3,  4,  5,  6.  7,  9.  11,  13, 16;  XLVI.9.  Warwickshire  (Det  ),  Llll.  12. 
Worcestershire  and  (Do.  Det.  Nos.  3,  4,  and  5);  XI.IX.  15;  LI.  12;  LII.  13: 
LVI.  2.  3;  LVII.  1,  2.  3.  4,  5,  6.  7,  II,  12,  13,  16;  LVIII.  1.  2,  10,  11  ;  LXI.  4. 
Yorkshire,  1  'L't  ’.  7.  3s.  each. 

4  miles  to  1  inch : — 

Hill  shadtal  map.  printed  in  colours,  in  sheets  (1  and  2),  3,  4.  Is.  6>/.  each. 

District  Maps : — With  roads  printed  in  colour  (Manchester  and  Livcrj)Ool),  Is., 
folded  in  cover  or  llat  in  sheets. 

Petty  Sessional  Divisions  in  colour:— 

Herefordshire,  Rutland.  Gd.  each. 

2-inches  to  1  mile : — 

Jersey,  map  of.  printed  in  colours.  It. ;  fohled  in  cover  or  Oat  in  sheets. 

{R  Stanford,  London  Agent.) 
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England  and  Wales.  Bartholomew. 

Reduced  Ordnance  Survey  of  England  and  Wales.  Scale  1  :  120,720  or  2  ntit. 
miles  to  an  inch.  Sheet  4:  Durham.  J.  Bartholomew  &  Co.,  Edinburgh.  I'.Ntl. 
Price  2s.  P relented  by  the  Publitheri. 

ASIA. 

Indian  Sovemment  Surveys.  Snrveyor-Oeneral  of  India. 

India,  bhowing  railways  with  stations,  1809,  32  miles  to  an  inch.  lool.  C  sheets. 

— Indian  Atlas,  4  miles  to  an  inch.  Sheets :  40  n.w.,  part.s  of  district.s  Rohtak, 
Uiesar,  Karndl  and  Delhi,  and  of  Native  States  Jind,  Dujana.and  Loharn  (Funjtih), 
1898;  51  8.E..  parts  of  Native  States  of  Bundelklianil,  Datia,  Gwalior  (C.l.  Agency), 
etc.,  Jbalawar  (Rajputana  Agency).  19(^0;  86  8  E.,  part  of  district  Babraich 
(Oudh)  and  of  Nepal.  1899. — Lower  Provinces  Revenue  Survey.  1  mile  to  an  inch. 
Sheets:  1a,  district  Purnea.  additions  to  boundaries.  1807,  lOni ;  3.  8,  district 
Purnea,  with  additions  to  boundaries  and  railways,  1897.  19UU-1 ;  9,  district 
Purnea.  with  additions  to  boundaries,  1897.  1901;  13  and  14  (2nd  edit.),  district 
Monghyr,  with  additions  to  boundaries,  1897,  1901  :  15,  district  Purnen,  with 
additions  to  boundaries  and  railways,  1897,  1001. — Bengal  Survey,  1  mile  to  an 
inch.  Sheet  164,  district  Cuttack.  Season  1894-95.  1901. — Punjab  Survey,  1  mile 
to  au  inch.  Sheets:  81,  82.  83.  districts  of  Rawalpindi,  Jhelum.  and  Shuhpur, 
Seasons  1855-56  and  1856-57,  1001. — Burma  Survey,  1  mile  to  an  inch.  Pre¬ 
liminary  edition;  sheels  147  and  104  (New  Series),  district  Schweijo,  Season 

1892- 3.  lOOl ;  2nd  edition,  sheets  72  an<l  113,  district  Minhu.  Seasons  1891- 
93  and  1896-98,  1001 ;  353  (new  series),  district  Thaton.  Seasons  1802  97.  lOnl. 

— Upper  Burma  Survey,  1  mile  to  an  inch.  Preliminary  edition,  sheet  38.'>. 
Southern  Shan  States.  Si‘ason  1897-98,  1900;  2nd  edition,  sheet  294,  parts 
of  districts  Yamethiu  and  Meiktila,  and  of  Southern  Shan  States.  Seasons 

1893- 04  and  1898-09,  1901.— Central  India  and  Rajpiittina  Survey.  1  mile  to  an 
inch.  Sheets:  144,  part  of  Udaipur  Native  State  (Rajputana  Agency),  Seasons 
1877-78  and  1879.  lOitl ;  168,  parts  of  district  Merwara  and  Native  State  of 
Udaipur  (Rajputana  Agency),  Season  1871-72. 1900  ;  211,  parts  of  Indore,  llutlaiii, 
Sailana.  Jhabua  (C.l.  Agency),  and  of  Kusalgarh  (Rajpntana  Agency),  Season 
1879-80-81,  lOtMt;  235.  parts  of  Udaipur  and  Bundi  (Rajputana  Agency),  Uolkar 
(Indore),  Gwalior  (Siudhia)  (t'.I.  Agency),  Season  1870-71,  1901;  41.S,  j)aits  of 
Native  States  Bijawar.  Charklinri,  Pannn.  and  Tehri  (C.l.  Agency),  Seasons  1855- 
56.  1860-62,  and  1870-71, 1901 ;  4<i6,  parts  of  Native  State  of  Rewali  (Cl.  Agency ). 
Seasons  1865-66-67-68,  11*00. — Hyderabad  Survey,  1  mile  to  an  inch.  Sheet: 
210,  part  of  Kbainamet  Circar  (Nizam’s  Dominions),  Seasons  1827-28  and  1837-38, 
1891. — Sind  Survey,  1  mile  to  an  inch.  Sheets:  12,  31,  district  Karachi,  Seasons 
1896-1*7  and  1897-98.  19<*0.— N.W.  Trans-Frontier  Series.  8  milts  to  an  inch. 
Sheet:  14  n.e.  (Baluchistdn),  Seasons  1884-85  and  1898  99.  1900. —  Index  to  the 
Standard  Sheets  of  the  Punjab.  52  miles  to  an  inch.  Additions  to  1891*,  1901. 
Preieiited  by  H.M.  Secretary  of  State  for  Imlia,  through  the  India  Office. 

Philippine  Islands.  Oreely. 

Progress  Map  of  Signal  Corps  Telegraph  Lines  and  Cables  in  the  Military 
Division  of  the  Philippines.  Prepared  nn<ler  tlie  direction  of  Brigadier-General 
A.  W.  Greely.  Chief  Signal  Officer  U  S.  Army.  Scale  1  :  887,**4<*  or  14  stat.  miles 
to  an  inch.  2  sheets.  Supplement  to  the  Aational  Geographic  Magazine.  January, 
1902. 

This  is  a  roughly  executed  outline  map  of  the  Philippine  islands,  with  no  attempt 
at  hill  shading.  However,  the  information  it  contains  will  be  very  useful.  It  shows 
military  telegraph  lines  and  cables,  the  eastern  extension  of  the  Au^trahlsia  and  China 
Telegraph  Company’s  cable,  commercial  and  military  telegraph  stations,  telephone 
stations.  o[>en  ports,  coastwise  ports,  lighthouses,  and  post-<<tfices.  A  table  is  also 
given  of  the  military  cables.  There  are  three  insets,  the  principal  being  a  plan  of  the 
environs  of  Manila.  The  map  is  published  as  a  supplement  to  the  Xational  Gtogiaphic 
Magazine  for  January,  19()2. 


AFRICA. 

Africa.  Intelligence  Division,  War  OflSoe. 

Africa.  Scale  1 :  2.50,(>00  or  3'9  stat.  miles  to  an  inch.  Sheets  :  45-B.  Salmia ; 
66-C.  Roseires;  (Provisional)  78-C.  Akobo:  (Provisional)  78-1.,  Slusha;  78-P. 
Mt.  Lubur;  79-1,  Lower  Omo.  Price  Is.  6<i.  each.  Scale  1  :  1.000.000  or  15'7 
stat.  miles  to  an  inch.  Sheet  61.  Nikki.  Price  2s.  London  :  Intelligence 
Division,  War  OflBce.  Preiented  by  the  Director-General  of  Mohili:ation  and  Military 
Jnlelligence. 
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Africa.  Service  Oeographiqne  de  rArnxM,  Farit. 

Carte  d'Afrique.  Scale  1  :  2,00(1,000  or  3t'C  atat.  miles  to  au  incli.  Sheets 
15,  Cap  KIba.  Service  Geographique  de  I’Arme'e,  I’aris.  Price  1  fr.  each  sheet. 

This  i}  a  new  edition.  With  the  exception  of  the  inset  plan  of  the  ruins  of  Thebes, 
there  is  little  on  the  sheet  but  the  vicinity  of  Cape  Elba. 

Angola.  ‘  Reviita  Portugal  em  Africa.’ 

Angola.  Scale  1  :  1.000,000  or  15  7  atat.  miles  to  an  inch.  Supplement  to  the 
Jtf  ista  Portugal  em  Africa.  8  sheets.  Price  14*. 

This  map  appeared  in  sheets  as  a  supplement  to  the  ‘  Revista  Portugal  em  Africa  ’ 
during  last  year.  It  is  a  rough  prcalucUon,  hut  in  some  parts  a  good  deal  of  information 
is  given,  although  in  others  it  is  already  considerably  out  of  date.  During  the  past 
year  the  reports  of  the  expeditions  of  Captain  Lemaire  along  the  Congo-Zambezi 
Watershed,  and  of  the  members  of  Major  (iibbons’s  expedition  in  the  region  of  the 
upper  Zambezi  and  its  tributaries,  have  tx’en  published.  Much  new  information  was 
gained  from  these  expeditions,  hut  this  evidently  was  made  public  hx)  late  to  be  included 
in  this  map,  which  in  these  parts  must  not  be  considered  at  all  up  to  date. 

Transvaal.  The  Chartographic  Company. 

New  Map  of  the  Witwatersrand  Goldfields,  compiled  by  the  Chartographic  Company 
from  the  latest  Oflioial  and  Private  Surveys  and  Reports.  Scale  1210  yards  to 
1  inch.  London:  The  Chartographic  Company.  Two  sheet.s.  Pretented  by  the 
PMishert. 

One  of  the  many  coloured  plans  that  have  apireared  showing  mining  properties! 
with  their  names,  reefs,  railways,  roads,  farm-boundaries,  and  other  information. 

West  Africa.  Wallach. 

A  Map  of  the  Gold  Coast,  with  part  of  Ashanti  and  the  Ivory  Coast,  lly  Henry 
Wallach,  r.ii.o.s.  Scale  1  :  25:(,44i)  or  4  stat.  miles  to  an  inch.  Second  edition. 
London  :  £.  Stanford,  19U2.  Six  sheets.  Price  £1  Us.  Presented  by  the  Author. 

This  is  the  second  edition  of  a  large-scale  map  of  the  Gold  Coast  and  adjacent 
territories  which  first  appeared  in  19UU.  Since  that  date  considerable  progress  has 
been  made  with  the  survey  of  the  colony,  necessitating  many  additions  and  altera¬ 
tions.  which  appear  to  have  been  carefully  made.  There  has  hardly  been  time  to 
make  use  of  the  map  of  Lake  Itusumchwi  and  neighbourhood,  from  a  survey  by 
Mr.  Malcolm  Fergusson.  which  appeared  in  the  Geographical  Journal  for  March 
last,  but  this  will  no  doubt  be  done  in  another  edition,  in  addition  to  fresh  routes, 
rivers,  villages,  etc.,  some  hill-work  is  now  shown,  and  many  altitudes  arc  given  in 
figures  which  do  not  appear  on  the  earlier  edition.  There  are  also  many  useful  and 
important  notes  descriptive  of  the  character  of  the  country.  The  map,  which  formerly 
extended  to  the  west  only  as  far  as  about  3°  10'  W.  long.,  has  now  been  carried  on,  by  the 
iiddition  of  two  half-sheets,  to  3°  50'  W.  long.,  and  thus  includes  part  of  the  French 
territory  of  the  Ivory  ( 'oast.  It  is  published  in  two  forms,  one  showing  physical 
features  and  political  boundaries  only,  aud  the  other  with  the  gold-mining  properties 
marked  in  red. 


AUSTRALIA, 

Western  Australia.  {  Campbell  A  Becher. 

Topographical  jMap  of  Kalgoorlie,  based  on  'Tacheomctric  Surveys.  Ry  W.  D. 
Campbell,  a.m.i.c.e.,  f.g.s  ,  and  the  late  S.  J.  Becher,  m.e.  Scale  1 :  7‘.*'20  or  8 
inches  to  one  mile.  Geological  Survey  of  Western  Australia,  1901.  Four  sheets. 
Presented  by  the  Agent-General  for  Western  Australia. 

A  large-scale  mining  map,  showing  claims  with  names.  Contour-lines  in  brown, 
at  10-feet  intervals,  are  laid  down.  Later  on  an  edition  is  to  be  published  with 
geological  colouring,  but  the  present  one  is  in  outline  only. 

GENERAL. 

World.  Bartholomew. 

The  International  Student’s  Atlas  of  Modern  Geography.  A  series  of  105 1’hysical, 
I’olitical,  and  Statistical  Maps,  compiled  from  British  and  Foreign  Surveys,  and 
the  latest  results  of  international  research,  under  the  direction  of  J.  G.  ISartholomew, 
F.u  8.E.,  F.H.G.S.,  etc.  London ;  George  Newnes,  Limited.  Price  0*.  Presented 
by  the  Publishers. 

The  great  advance  that  is  being  made  in  educational  geography  is  evidenced  by 
this  school  atlas,  which  has  been  published  under  the  superinten  lence  of  Mr.  J.  G. 
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Bartbolouicw,  and  wLicli,  for  ils  price,  six  Bliillings,  is  a  remarkably  cheap  production 
It  is  clear  that  there  has  been  a  good  deal  of  careful  consideration  in  its  preparation, 
and  the  arrangement  of  the  maps  appears  to  have  been  governed  by  a  definite 
principle.  In  this  respect  the  atlas  contrasts  most  favourably  with  many  cheap  school 
atlases,  which  contain  nothing  more  than  a  collection  of  roughly  executcrl  and  most 
confusing  political  maps,  either  reduced  by  photography  from  those  on  a  much 
larger  scale,  with  the  result  that  the  names  are  too  small  to  be  legible,  or  selecte*! 
from  those  that  happened  to  l>e  already  in  the  publisher’s  stock,  without  any  regard 
to  their  educational  suitability.  Importance  has  been  given  to  physical  geography,  and 
liefore  the  maps  of  each  continent  or  country,  there  are  in  many  instances  maps 
showing  the  geology,  relief,  rainfall,  vegetation,  etc.  In  addition  to  the  larger-scalo 
general  maps  of  the  World,  there  are  fourteen  smaller  half-page  maps,  showing 
isothermal  lines,  winds,  rainfall,  tides,  races  of  mankind,  prevailing  religions,  density 
of  population,  equidistant  costal  lines,  and  a  time-chart  of  the  world,  showing  the 
times  at  places  in  diflferent  longitudes  corresponding  to  mid-day  at  Greenwich.  With 
the  exception  of  one  or  two  of  these,  which  arc  on  Mercator’s  projection,  these  are  on 
( iall’s  cylindrical  projection,  which  is  hardly  the  best  for  educational  purposes,  as  it  does 
not  preserve  the  true  configuration  of  the  land,  nor  give  a  correct  idea  of  relative  areas. 
The  British  Isles  arc  very  fully  represented  by  the  following  map* :  a  bathy-orographical 
map  of  the  British  Isles,  which  includes  also  the  whole  of  the  North  sea  and  adjacent 
Coast  of  the  continent  of  Kurope ;  vegetation  and  geological  maps ;  four  small  maps 
showing  rainfall,  and  tidal  flow,  river-basins.  January  and  .Tuly  isotherms,  railways, 
and  population.  After  these  come  general  political  maps  of  England,  Scotland,  and 
Ireland,  each  of  which  is  aci'ompanicd  by  larger-scale  maps  showing  relief  by  contour¬ 
lines  and  colour-tinting.  Throughout  the  atlas,  the  vegetation  maps  are  worthy  of 
special  attention,  and  give  a  very  good  iilea  of  the  characteristic  vegetation  of  any 
particular  region. 

There  are  one  or  two  points  that  ought  perhaps  to  have  received  greater  attention, 
such  as  the  scales  of  the  maps  and  the  proportion  that  the  maps  of  one  country  bear 
to  each  other.  It  would  have  been  better,  too,  if  the  natural  scale  of  each  map  had 
been  given,  which,  sis  far  as  possible,  should  have  been  certain  multiples  of  1  :  l.OttO.iKHi. 
Plate  1.  giving  examples  of  a  few  princi])al  projections,  will  doubtless  lie  instructive  so 
far  as  it  goes,  but  this  subject  might  with  advantage  have  been  treated  more  fully. 
In  another  edition  it  might  be  well  to  have  a  sheet  showing  difierent  methods  of  repre¬ 
senting  topographical  features,  with  special  remarks  on  contour-lines,  vertical  sections, 
scales  of  maps.  etc.  As  might  have  been  expectid  from  Mr.  Bartholomew,  the  maps 
are  well  executed;  on  the  whole  great  judgment  has  been  shown  in  the. selection  of 
colours,  and  the  printing  is  good.  The  atlas  also  contains  an  alphabetical  list  of 
countries  indicating  the  maps  in  the  atlas  on  which  they  are  shown,  a  list  of  geo¬ 
graphical  terms,  another  of  the  principal  explorers  of  the  world,  and  a  useful  index. 
As  the  miip.s  are  printed  on  both  sides  of  the  sheets,  the  atlas  is  not  bulky,  notwitli- 
standing  the  great  amount  of  information  it  contains.  Some  of  the  maps  have  already 
appeared  in  other  atlases,  but  these  have  been  revised,  and.  on  the  whole,  Mr. 
Bartholomew  may  be  congratulated  for  having  produced  a  remarkably  good  and  cheap 
educational  atlas. 

World.  Btieler. 

Neue.  neunte  Lieferungs-Ausgabe  von  Stielers  Hand-Atlas,  100  Kartell  in 
Kupferstich  IV.  Lieferiiug.  Gotha  :  .lustus  Perthes.  Frice  On  p/. 

The  two  maps  in  this  part  are  new.  One  half  of  sheet  No.  81  is  occupied  by  a 
map  of  New  Zealand,  and  the  other  by  insets  of  New  Guinea.  Tasmania.  Tahiti.  Fiji 
islands,  and  other  island  groups  of  the  Pacific  ocean.  The  maps  of  New  Zealand 
and  Tasmania  are  on  the  scale  of  1  :  5.iK)0,00o,  and  are  Iroth  loo  small  to  be  of  much 
value.  No.  9o  is  a  useful  little  general  map  of  the  West  Indies,  on  the  scale  of 
1  :  7,500.0<in.  with  insets  on  enlarged  scales  of  .Tamaica.  Porto  Rico.  Guadelouixj  and 
Dominica,  Martinique  and  Santa  Lucia.  St.  Thomas,  and  the  environs  of  Havana. 

CHARTS. 

Admiralty  Charts.  Hydrographic  Department,  Admiralty 

Charts  and  Plans  published  by  the  Hydrographic  Department,  Admiralty, 
January  and  February.  190‘J.  Fretented  by  the  Hydrographic  Department. 
Admiralty. 

Mo.  Inches. 

3104  m  =  0’75  England,  west  coast :  Morecambe  bay  : — Barrow  harbour.  2*.  Gd. 
loa  _  I  PIS'! England,  east  coast: — Entrance  to  the  river  Humber.  (Plans: — 

1  »m— ^2-y  j  Kingston-upon-Hull,  Grimsby  road.)  2<.  Gd. 
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S1G5  in  =  6*8  Ireland,  west  coast : — Ituntry  and  Glengariff  harbours.  2«.  6<l. 

3217  m  =  6'7.>  North  America.  Newfoundland,  east  const : — I'illey  island  harbour. 
1*.  (id. 

3107  m  =  3'9  Cuba,  north  coast : — Puerto  Padre.  2*.  6d. 

1324  m  =  0‘07  South  America,  east  coast ; — Buenos  Aires  toCape  Dos  Bahias.  2s.  6d. 
3162  m  =  2'0  British  Columbia  : — Discovery  passage.  2*.  Od. 

^^.q)  British  Columbia  ;  Plans  in  Discovery  passage  : — Gowlland  harbour. 
Otter  cove,  Elk  and  Duncan  bays.  Is.  Od. 

3251  m  =  7'::  Aleutian  islands ; — Dutch  aud  lliuliuk  harbours.  Is.  ikl. 

3180  m  =  0'4  Gulf  of  Aden  and  Bed  sea ; — Straits  of  Bab-el-Mandtb  and  approaches. 
2s.  6d. 

3254  m  =  .3-25  Australia,  north  coast:— Norman  river  entrance.  Is.  6d. 

3170  m  =  49  Australia,  south  coast: — Plans  on  the  south  coast  of  Australia: 
Starvation  beat  harbour.  Is.  (>d. 

3189  m  =  0  5  Australia,  south  coast Cape  Le  Grande  to  Cape  Pasley.  2s.  6d. 
1719  Italy,  west  coast.  New  plans  i—Gianuutri  isle,  Gergona  island, 

Pianesa  island. 

911  Plans  of  anchorages  between  Borneo  and  New  Guinea.  Plans 

added  ; — Wei  Pelau  and  Awa  anchorages. 

979  Pacific  islands: — Between  16<C  E.  and  150°  W.  long.  New  plan  : — 

Pleasant  island.  Plan  added  Ocean  island. 

(/.  D.  I’otter,  Agent.) 


3178  m  = 


Charts  Cancelled. 

Xo.  Cancelled  by 

421  Plan  of  Pilley  island, 

Sh^r''  Pilley  iBlan.l  harbour . 

418  Plan  of  I’ort  Padre  on  1  New  plan. 

this  sheet.  )  Puerto  Padre . 

1324  Bio  de  la  Plata  to  Riol 
Negro.  [New  chart. 

1288  Bio  Negro  to  Cape  Three'  Buenos  Aires  to  Cape  Dos  Bahias  .  .  . 
Points.  I 

5801Plan  of  Otter  cove  on 
2870/  these  sheets.  iNew  plans. 

2067  Plans  of  Gowlinnd  bar-  Otter  cove.  ( Jowlland  harliour,  and  Duncan 

hour,  Duncan  bay  and  t^ua-l  bay  on  this  sheet . 

thiaski  cove  on  this  sheet.  ' 

14.57  Plan  of  lliuliuk  harbour^New  plan. 

on  this  sheet.  )  Dutch  and  lliuliuk  harbours  .  .  .  . 

1807  Norman  river  entrance. iNew  plan. 

Plan  on  this  chart.  /  Norman  river  entmnee  . 


So. 

3217 

3167 

1324 

3178 

3251 

3254 


Charts  that  have  received  Important  Corrections. 

No.  1188,  The  World  Coal  and  telegraph  chart.  22.53,  England,  south  coast : — 
Dartmouth  harbour.  2682,  Bristol  channel: — Nash  point  to  New  passage.  122, 
Netherlands: — Mouths  of  the  Maas.  2322,  Netherlands: — Zuyder  Zee.  1971, 
Norway  approaches  to  Trondjem.  86:i.  Labrador  : — Hudson  bay  aud  straits. 
2806,  United  States,  cast  coast: — Charlestown  harbour.  472,  Haiti  or  Sau 
Domingo  : — Harbours  and  anchorages  on  the  coast  of.  22.59,  Colombia  :—Sa vanilla 
harbour.  1319,  Chile  : — Conception  bay.  22.  Persian  gulf : — Kuweit  harbour. 
2757,  Banka  strait  to  Singapore.  942b,  Eastern  archipelago : — Eastern  portion. 
1602,  China,  north-east  coast : — Approaches  to  the  Yang-tse  Kiang.  1601,  China, 
north-east  coast : — Wusung  river.  857.  China,  north  coast: — Kian  chau  bay. 
358.  Ja)>an  : — West  coast  of  Kiusiu  and  Nipon.  1055,  Australia,  west  coast : — 
Bedout  island  to  Cape  Cuvier.  2731,  Australia,  south  coast :— Geelong  harbour. 
1670.V,  Australia,  east  coast: — Moreton  bay.  sheet  1.  27(56,  New  Guinea,  north¬ 
east  coast.  979.  Pacific  islands  between  160°  E.  and  150°  W.  long.: — Plan  of 
Mauahiki  on  this  sheet. 

North  Atlantic  Ocean  and  Mediterranean  Sea.  Meteorological  Office.  London 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  March  and  April,  1902. 
Lonilon :  .Meteorological  Office.  Price  (Id.  Presented  by  the  Meteorological  Ojffice, 
Lontlon. 


United  States  Charts.  United  States  Hydrographic  Office. 

Pilot  Chart  of  the  Xorth  Pacific  Ocean  for  April,  1902.  U.S.  Hydrographic 
Office,  Washington,  D.C.  Preten'ed  by  the  U.S.  Hydrographic  Office. 

FHOTOOKAPHS. 

China.  Parsons. 

Kighteen  Pimtographs  of  China  from  Hankau  to  Canton.  [By  W.  Barclay 
Parsons.  Esq.,  1901.  Presented  by  11'.  Barclay  Pur$on*,  K»q. 

Taken  by  Mr.  Barclay  Parsons,  an  American  engineer,  during  his  recent  surrey 
for  a  proposed  railway  between  Hankau  and  Canton — 

(1)  CsHilies  c-arryiiig  coal  from  mines  to  river;  (2)  Ricrfiehls  and  farm  building  in 
the  Lu  ralliy:  (3)  Uafls  on  the  Tung-ting  lake;  (4)  Pottery  works;  (.5)  Water-gate 
at  Hankau,  at  the  junction  of  the  Han  and  Vang-tse  rivers;  (C)  Farm  buildings  in 
Eastern  Hnnan;  (7)  Gateway  and  street  in  Hu;  (8)  Li-ling  cantilever  bridge;  (9) 
Hunan  farm  of  the  better  class;  (10)  Kwangtung  village  and  pawnshop;  (11)  Bridge 
below  Chiling  Pu;  (12)  Sandstone  cliffs  west  of  Wa  Yao  Ping;  (13)  Clie-ling  high¬ 
way;  (14)  Yu-tan  river.  Nan-ling  mountains  in  distance;  (15)  Mr.  Barclay  Parsons 
and  party;  (16)  Si  mg  river  at  entrance  to  Tung-ting  lake;  (17)  Low-water  channel 
of  the  Siang  river  through  Tung-ting  lake,  showing  alluvial  deposit;  (18)  Rafts  on  the 
Tung-ting  lake. 

Pern.  - 

Seventeen  Photographs  of  the  Inambari  river  and  neighbourhood.  1901.  Pre$ented 
by  the  Minigterio  de  Foiiiento,  Lima,  Peru. 

The  Inambari  is  a  tributary  of  the  Madre  de  Dios  in  the  department  of  Puno,  Peru. 
The  course  of  tlie  river  and  the  region  through  which  it  flows  are  but  very  imperfectly 
known ;  hence  these  photographs  have  a  special  interest.  The  following  is  a  list  of 
the  titles: — 

(1)  View  of  the  Inambari;  (2)  View  of  the  Inambari  Itelow  its  junction  where  it 
receives  the  Chaspa;  (3)  Confluence  of  tlie  San  Gaban  and  the  Inambari;  (4)  Cross¬ 
ing  the  San  Gtban  by  means  of  an  improvised  bridge;  (5)  Natives  spearing  fish;  (G) 
Members  of  the  expedition  before  starting  for  the  mountains;  (7)  Quepiris  on  the 
way  to  the  mountains;  (8)  tjuepiris  preparing  to  depart  fur  Llinquipata ;  (9)  Arrival 
of  porters  (Quepiris)  at  Llinquipata;  (1(1)  View  in  the  highlamls  of  Macusani;  (11) 
Llamas  leaving  Aya|>ata  with  baggage  of  the  expedition  ;  (12)  Engineer  F.  Carbagal 
with  the  chief  of  a  savage  tribe;  (13;  Engineer  F.  Carbagal  and  others  embarking  on 
board  a  canoe  at  Mercedes;  (14)  Puerto  Maria  Mercedes;  (15)  View  near  the  con¬ 
fluence  of  the  Araza;  (16)  Embarking  on  board  the  canoe  Jogefiua  Komlca  on  the 
Araza  ;  (17)  View  of  the  flat  country  on  the  right  of  the  Jaguar  Mayo. 

n3.— It  would  greatly  add  to  the  value  of  the  ooUeotlon  of  Photo¬ 
graphs  which  has  been  established  in  the  Map  Room,  if  all  the  Fellows 
oi  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  usefhl  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 


0G8 


NEW  MAPS. 


Busjian  Charts.  Chief  Hydrographic  Department,  Ministry  of  Marine, 

St.  Petershnrg. 

Arctic  Ocean. 

No. 

576  Chart  of  Yugorski  str.iit  Scale  115  stat.  mile  to  an  inch.  1901. 

Black  Sea. 

550  Plan  of  Novorossisk  harbour  an  1  port.  S(»le  420  feet  to  an  inch.  1901. 
yorth  Pacific  Ocean, 

568  Plan  of  Berevinskaia  bay,  Kamchatka.  Scale  2030  feet  to  an  inch.  1901. 
Preteniei  by  the  Chief  Hydrographic  Department,  Minietry  of  Marine,  St.  Petersburg. 
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